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The thezis examined the usze of two kinds of
relational information in the process of recall.
Previcusly. there has been separate study of the recall of
items that szhare well known relations in permanent
knowledge, and of items for which relations have been
newly learned during study. Two approaches to explaining
recall have evolved, each emphasizing the use cf &z
different type of relational information. The thesis
a2ttempted to synthesize the two approaches into a single
view of the process of recall.

Experiments 1 and 2 established that the two kindsz
of relations are indeperdent sources of information in
memory, and that both are used in recall. Experiment 3
demonstrated that well known and new relations are used
differently in recall even when they are processed in the
came study episode. Experiment 4 examined how the two
scurces cf information can be used together to maximize
racall. Experiment 5 extended the findings to a different
way of establiszhing new relations between previously
unrelated items.

Trhe results suggested that the recall process
maltez use of whatever information is currently available

in memory, including what was known previously and what

iii



was added in the course of study. It depends primarily
upon any relevant permanent knowledge. If there are no
rermanently known relations to mediate recall, the process

&l occur by accessing the record of the new relation as

¢

it was formed =2t study. In addition, the different sorts
of relations can combine forces to allow the recall of

items that would not otherwise be accessible.
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Chapter 1

INTRODUCTION

In order for something to be recalled on the baslis
of a retrieval cue in the environment, two kinds of
information are necessary. There must be information
about the target item in memory, which will make it
distinct and identifiable as the sought response. 1In
addition, information is needed that relates that item to
other words or concepts in memory. so that access to it
can be provided by a cue available in the recall task.

The distinction between the two types of information, and
the importance of both for maximal recall, have been shown
in a series of articles by Hunt and Einstein and their
colleagues (Einstein & Hunt, 1980; Einstein, McDaniel,
Bowers & Stevens, 1984:; Hunt, Ausley & Schultz, 1986: Hunt
& Einstein, 1981;:; Hunt & Marschark, 1987; Hunt & Seta,
1984). They refer to the first as item-specific
informaticon, and the latter they c¢all relational
information.

Consider a case in which a person is asked to

recall the word DOG, and CAT has been given as a cue.



Successful performance requires, first, that enough
information about each of the items, CAT and DOG, be
available in memory for them to be recognizable and
useful. The cue, CAT, must be represented in memory,
together with the target, in order for it to provide
access to the target (Begyg, 1982); and DOG must be
distinguishable as the particular assoclate of CAT that
occurred in the current task (Einstein & Hunt, 1980: Hunt
& Einstein, 1981). Inherent in these needs is the further
reguirement of a known relation between the two words, CAT
and DOG., They must be assoclated with each other in
memory at the time recall is tested, if the cue is to be
of any use in providing access to the response.

It is this second type of information, relational
information, with which the thesis is concerned.
Asscociations between items have been given an essential
role in learning and memcory since the study of those
processes began. Aristotle said that the seguence of
ideas in recall occurred by means of associations between
them, as did Locke centuries later (Chaffin & Herrmann.
1987; Mandler & Mandler, 1964). Examlnation of the memory
research of the past two decades reveals a concern with
two quite different types of relaticnal information.
However, the distinction is rarely drawn; rather. the two

have been studied separately for the most part, in two



independent lines of research.

Consider again the pair of words, CAT - DOG, and
then consider the pair CAT - BOOK. Although there is no
obvious difference in the nature of the werds themselves,
there is a difference in the nature of the two pairs. The
words CAT and DOG are related to each other. They share a
semantic relation in that they are both members of a
common category. ANIMALS. Knowledge of categories and
their members, and the relations between them, are part of
cur linguistic and world knowledge; when a pair like CAT -
DOG is encountered, 1t is recognized as a palr of strongly
associated words. Words may be related by virtue of being
members of a common taxonomic category, as are CAT and
D0OG, or they may be related in many other ways. Examples
include synonyms and antonyms, words that occur together
frequently, and words that are related conceptually., like
HAND and GLOVE, or TIGER and STRIPES {Lupker, 1984). In
each case, the words share some well known relatiocn in
permanent Kknowledge. At some time, the relation between
them obviously had to be learned: but at the peint in time
at which the knowledge 1s being tested, it is well known.

In contrast, the members of a pair like CAT - BOCK

do not share such a permanently known relation. If they
are encountered together. they can become assoclated by
means of any number of kinds of processing. They could,

for example, be imagined as interacting with each other in



a common image. They could be interpreted in relation to
2ach other by cdnsidering the similarities or differences
between the two concepts. They could be encoded along
with a jeining word or concept to link them in a common
idea. The point is that they can become related through
their joint processing, but they were not assoclated
before the particular occasion of study.

It seems clear that in whatever permanent store of
knowledge we possess, some items are assocliated with each
other in well known relations, and some are not. And
clearly, new learning can occur by relating previously
unassociated concepts to each other.

What is less clear 1s how these different types of
relaticnal information are used in memorial processes. In
the process of recall, is all relational information used
in the same way? If so, how is it represented in memory,
and how is 1t used in the retrieval of encoded events?
Alternatively, there may be differences in the way that
well-established relational information in permanent
knowledge, and new relational information obtained in the
interpretive process, are used. If that is the case. how
is each of them represented in memory, and by what
processes are each of them used to retrieve items?
Further, can they work together or influence each other in
any way, or do they have separate influences 1in recall?

It is these questions that will be addressed in the



thesis.

Different models of memory have given more or less
emphasis to well known relations held in permanent memory
and newly encoded relational information. In some models,
knowledge is represented in permanent structures arranged
according to the relations ameong concepts, and this
permanent relational information is used to retrieve
items. Typically, such accounts only briefly describe how
new relations might be formed, and give wvery little
emphasis to their encoding and use. At the other extreme,

some accounts of memory are based entirely on the

formation of new memorial units at the time iltems are
processed, and pay little attention to the role of
permanent knowledge in their recall. Although it is
assumed that permanent knowledge forms the basils of the
system and is used in the interpretation of studiled
materials. the nature of that knowledge and of its role is
typically not examined.

Desplte the difference in emphasis, none of the
theories suggest that knowledge is exclusively of one kind
or the other. Evidence throughout the literature not only
attegsts to the existence of both forms of information, but
suggests that they operate differently in menory. For
example, the difference can be seen in the effects of
using mental imagery to study items. The affects on

subsequent cued recall tests of instructions to imagine



two items either separately or in interaction with each
other depend on the nature of the initial relation between
the two words. If the words are not related, as in the
pair CAT - BOOK, interactive imagery is followed by much
better recall than separate imagery (Begg, 1973; 1978a:
1982; 1983: Bower, 1970). For a pre—experimentally
related pair such as CAT - DOG, however, there is usually
much less difference between the two types of study (Begy.
1983).

As another example, numerous studies have
suggested that well known and newly established relations
may be differentially affected in cases of amneslia (Graf,
S8quire & Mandler, 1984: Kinsbourne & Woed, 1975). In
research on estimates of frequency. it has been found that
judgments of the freguency of occurrence of particular
items in a list are less sensitive for the occurrence of
related pairs of words than for unrelated pairs; the
difference is attributed to different encoding strategies
used for the two types of pairs (Harris, 1981). Studies

of the generation effect in recall have shown that

subject-generated items are recalled better in a test of
cued recall than items that are read by the subjects if
the target words are related to the cues (Begg, Snider,

Foley & Goddard, submitted): but generation does not

improve the recall of pairs of unrelated words (Begg &

Snider, 1987). Other studies have shown that related



pairs such as CAT - DOG are recalled better 1f subjects
have studied them by considering the differences between

the two words than by thinking of similarities. 1In

contrast, subjects recall unrelated pairs such as CAT -

BOOK better after thinking of similarities between them

(Begg, 1978b: Epstein, Phillips & Johnson, 1975},

It seems that the information encoded at the time
of study interacts with the nature of the information held
in permanent memory. A particular type of processing &t
study produces a particular interpretation of the two
words in relation to each other:; and the effect of the
interpretation will differ depending on the way the two
words are stored in relation to each other initially.

To reiterate, it is well established that both
kinds of relational information exist, but they are given
more or less emphasis in different meodels of memory. The
fellowing section presents some of the current approaches
to explaining recall, with their differentlal emphasis on

the use of the two kinds of relational information.

The Two Approaches

Historically, the two types of relations between
items have most often been studied separately. Early
studies of organizational processes in memory compared the
recall of lists containing words that were

pre—experimentally associated or not. They determined



that permanent associations are used to organlize items in
memcry (e.g. Deese, 1959; Postman, 1967: Postman, Fraser &
Burns, 1968). However, based on an assumption that items

are indeed organized using permanent associations, most

experiments used categorically related items in efforts to
study the ways in which permanent organization affects
recall {(e.g.. Bousfield, 1953; Bousfield, Cohen &
Whitmarsh, 1958). Beginning with the work of Tulving
(1962) using a measure of subjective organization, some
researchers started to study the episcodic organization of

unrelated items.

In the years since the verbal learning studies of
organizational processes, research has, in general,
followed two separate streams. With few exceptions, there
has been little cross talk between the two lines of
research. They have comprised two different ways of
approaching questions about memory, and in fact have asked

different guestions. In one area, the interest in

organizational processes and their use led to the study of
how items are crganized at the time of study in the
formation of memorial traces, and the retrieval of those
traces, The focus has been on relations between items as
they are encoded in a particular episode ¢f study. In the
other area, the concern has been with the organization of
permanent semantic knowledge, and the way information is

retrieved from such a system. In this case, the relations



of interest are permanently stored ones. In the pursuilt
of these different guestions, different types of materials
have been used for study, as well as different study
tasks.

The work in this thesis is based on a belief that
much can be gained toward an understanding of the workings
of memory 1f we consider both types of recall together.
The discussion that follows points out limitations of each
approcach when they are taken in isolation, and suggests
that both are essential for a complete understanding of
memory.

A previous effort at rapprochement of the two
types of relations in recall can be found in Tulving's
conceptualization of memory (Tulving, 1972; 1983}. His
system includes two different types of memory (or more, in
later presentations: c¢f. Tulving, 1985a: 1985b). What he
calls semantic memory corresponds closely to the
permanently known relations among concepts discussed here.
Semantic memory includes knowledge of the world: of words
and ideas., and the relations among them. Tulving's
concept of eplsodic memory centaings information that is
encoded with respect to particular episodes of learning.
including the time and place of the study event. This
would include the newly acquired relatlions discussed here,
between items that are related only because of the way

they were studied together in particular study episodes.
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Although Tulving's system provided a way of
bringing the two areas of concern into the same
discussion, his distinction is not entirely congruent with
the one being made in this thesis. His concepts of
semantic and episcdic memory are contained in the two
types of memory considered here, but do not define them
completely. The present distinction is not in the nature
of the knowledge itself, but rather in the state of
knowledge at the time of the experiment. Before the two
approaches to understanding recall can be put together, a
description is needed of what each entails.

Several current theorles of memory emphasize
almost exclusively the semantic relations among concepts
in permanent knowledge. The study of the permanent
structure of semantic knowledge has its modern roots in
the work of such people as Anderson and Bower (1973).
Collins and Quillian {1969), and Meyer and Schvaneveldt
(1971; 1976), although similar ideas can be traced back to
James (1880).

The common characteristic of this group of

theories is their assertion that words or concepts have
permanent representations in long term memory. and that
the knowledge system is structured in such a way that
associated concepts are connected wlth each other. Among
the best known examples of this type of approach are the

semantic network models (e.g., Anderson, 1983; Anderson &
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Bower, 1972; Bahrick, 1969: 1970: Collins & Loftus, 1975;
Collins & Quillian, 196%9: Mandler, 1968). These theories
describe the memorial system az a network of words or
concepts that are represented permanently in memory., with
links between related concepts. The associative links
might be between the items directly, or they might join
each of the items to a higher order concept. It is also
possible, of course, that both types of association exist.
These possibilities will be examined later in the thesis.
The network models hold that upon study of an
item, its representation in memory is tagged to allow
later recognition. In this way the network., containing
the tags or ﬁoccurrence markers", serves as the memorial
record of what has been processed. In general, such
theories account for the encoding of unrelated pairs by
saying that if items that are not linked in the permanent
knowledge structure are studied together, new associations
can be created between them temporarily at the time of
study {e.g., Anderson, 1983; Anderson & Bower, 1972; 1974:
Kintsch, 1870: Mandler, 1968). Typically, however, little
attention is paid to newly formed associations by these

medels.
In contrast, trace theories hold that the contents

of each episode of study are encoded in a memorial record
of that episode. Permanent knowledge is used in the

interpretation of the items at study, but the product of
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that interpretation then exists independently as a record
of the particular interpretive event. By this type of
account {(e.g., Begg, 1982; Watkins & Tulving, 1975), when
a palr of items is studied. they are interpreted in
relation to each other, in accordance with the demands of
the particular study task. The resulting interpretation
of the twe items forms a unit in memory. Thus any stored
relation is a newly encoded one, specific to the
circumstances of the particular episocde of study.

Several accounts of the memorial system hold that
recall of a set of items depends on the way in which it
was encoded, placing their emphasis on the importance of
newly encoded information and relations. A prominent
example of this type of approach 1s the levels of
processing framework (Craik & Lockhart, 1972). By this
account, the ability to retrieve an item depends on the
gquality of its encoding at the time of study. Another

example is the encoding specificity principle (Thomson &
Tulving, 1970: Tulving & Thomson, 1973), by which recall

iz successful only if the cue provides information that
was encoded in the particular episode of study.

Similarly, the account that emphasizes the importance of
transfer appropriate processing {Morris, Bransford &

Franks, 1977) is an account based on the use of newly

encoded information. Performance on a test of recall is

said to depend on the type of processing required to
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perform the task and its similarity toc the way the items
were processed at the time of study. In all these
accounts, a record of the initial processing of the items
exists in the form of an episodic trace, which must
contain information that is appropriate for the
reguirements of the tést in order for recall to be
successful.

The two appreaches, therefore, differ in the
nature of the memorial record. 1In one approach, the
permanent network stands as the representation of the
current state of knowledge, and particular portions of
that network are tagged to record the fact of their recent
occurrence. In the other approach, a trace of the studied
items functions as an independent record of the particular
study event.

It can thus be seen that more emphasis on one or
the other type of relational information leads to
different notions of the structure of the memorial system.
It is furthermore the case that the different models of
the structure of the system lead to different accounts of
the way the system functions in the retrieval of items
from memory. There are thus two general approaches to
explaining the process of retrieval, deriving on ocne hand
from thecries that emphasize permanent relations, and on
the other hand from those emphasizing episodically formed

relaticns.
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Theories that emphasize permanent relations lead
to accounts of retrieval that come under the general
heading of generation-recognition theories. In a system
composed of a network of permanently represented concepts,
retrieval depends on the identificatien of the specific
items that were studied from among the others in the
network. Marking or tagging an item's representation at
study records the fact of its occurrence, and allows its
subsequent identification. The organization of the
network according to semantic associations is thought to
enable entry into the memory store at the appropriate
semantic category. That is, the focus of search can be
narrowed to a subset of knowledge related to the item in
guestion, on the basis of the cues provided by the recall
task. The marked item can then be identified from among
the items in that particular subset.

In an early precursor to the
generation-recognltion theorles, James (1890) suggested
that recall begins with a search among a hierarchy of
associations: a response is retrieved and then recognized
as the item that occurred at study. More recently, many
authors have described retrieval similarly (e.g., Anderson
& Bower, 1972; Bahrick. 1969; 1270; Einstein & Hunt. 1980:
Hunt & Einstein, 1981; Hunt & Seta, 1984; Kintsch, 1970:
Martin, 1975). By this view, there are two stages in

recall. First, permanent knowledge is searched, and a
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subset of items 1s selected that 1s relevant to the
retrieval cue., This is done on the basis of the semantic
associations in the network, which enable selection of a
subset of items that belang to the conceptual category of
which the target item is a member. Then from the selected
set of knowledge, the target item 1s recognized as having
occurred, by means of the tag 1t was given at study, and
can then be produced as the response. Thus the process of
recall is mediated by higher order categorical knowledge,
rather than a direct assoclation between the cue word and
its studied partner. The model is clearly meant to
explain recall of permanently related sets of words, and
gives little consideration to episodic associations
between unrelated items, and whether they might be used
differently.

The process of associative recall is explained
quite differently by episodic trace theories. By this
view, words that were studied together are stored together
as a unit in memory. Recall depends upon retrieval of
that memorial unit. Representative of this type of
account is the organization-redintegration hypothesis
(Begg, 1982). In this account of cued recall, the cue
provides access with the trace of its occurrence at the
time of study. When the appropriate memorial unit has

been accessed, everything stored in that unit becomes

available. Therefore a word that was studied in relation
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also a central one in the gquestion of concept formation.
Concept formation has been explalned by prototype theories
(e.g., Rosch, 1977), according to which general
information about categories is held permanently in
knowledge and accessed when needed. In contrast, episodic
or instance thecories (e.g.. Brooks, 1978:; Medin &
Schaffer, 1978) hold that categorical information is
derived with respect to particular episodes of study.

With regard to the questions of concern in this
thesis, there are strengths and weaknesses evident in each
of the approaches. A clear advantage of the permanent
structure view is that it accounts for the advantages
often found in the recall of semantically related items as
compared to unrelated items. Trace accounts do not
provide a clear reason why a pair of items sharing a well
known relation like CAT - DOG would be recalled
differently than unrelated pairs such as CAT - BOOK.
According to trace theories the primary factor influencing
associative recall is whether the cue and target items had
been processed and encoded together as a unit. It is not

immediately apparent why having shared a previous

association should have the effect that it does. Traces
containing previously related items could be hypothesized
to be stronger, by virtue of those pairs having been
encountered many times before. Each encounter with a set

of items could strengthen the association between them,
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and perhaps eliminate competing assoclations., But the
dissociations previously noted in the effects of study
variables on the recall of pre-experimentally related and
unrelated pairs of words suggest that there are
differences between the two types of relations other than
differences in strength. Double dissociations like that
seen in the effects of similarity and contrastive
processing, for example, suggest a qualitative difference
in the nature of the two types of relational information.
Double dissociations have been commonly interpreted in
memory research as indicative of basic distinctions
between processes (e.g., Shoben, Westcourt & Smith, 1975:
Tulving, 1983).

To repeat, then, the semantic network theories
account for the goed associative recall of pairs of items
that are related in permanent memory. Episodic trace
accounts are less clear in doing so. But there are also
difficulties with an extreme semantic view. A permanently
structured memorial system containing permanent
associations among its components would be a relatively
static system. There is evidence throughout the
literature suggesting that the interpretation of studied
items must be a flexible process. Numerous findings
indicate that the interpretation of a word derived at
study, and thus what 1s encocded and remembered, varies as

a function of such factors as the context in which the
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item was encountered (e.g., Anderson & Ortony, 1975:
Shoben, 1980), the purpose for which it was studied (e.g..
Morris et al., 1977), and the other items in relation to
which it was interpreted (e.g.. Begg & White, 1985;
Harrils, Begg & Upfold, 1980). It is difficult to
reconcile such ideas with that of an item being
represented by a permanent "node" which is simply "tagged"™
if the word is encountered. It has been suggested that
each different sense of a word could have its own
representation (Reder, Anderson & Bjork, 1974), but a
virtually infinite number of nodes would be required.
Consider, for example, the experiﬁent by Halff et al.
{1976} in which they suggested nineteen different senses
of the single word "red”. Alseo, if an encoding deoes
depend on the context in which the word was studied, there
would have to be nodes for all possible contexts., In a
functional sense, such a system with infinite capacity
would be little different from one with no permanent
structure.

Related to this is the more basic question

mentioned earlier., of how new associations between

initially unrelated items are recorded and recalled. It
could be suggested that all the items in the network are
interconnected:; but a model with every item connected with

every other item eliminates the value of proposing such a

structure at all. The only way to account for the recall
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of an unrelated pair of items such as CAT ~ BOOK, then, is
to suggest that a new, episodic representation is formed
at the time of study in which the two items are linked.
Concepts can thus be linked in different ways depending on

the circumstances (Foss & Harwood, 1975). In fact this
is, as mentioned earlier, how many of the theorists
explain memory for unrelated pairs. In thelr
propesitional account, for example, Anderson and Bower
{1972; 1974} suggest that new propositlions are created to
link the two concepts that were encountered together at
study. But it is once again difficult to see how this
could capture the virtually infinite variety of ways that
items and combinations of items can be interpreted, and
still be functionally distinct freom an epilsodic system.

Thus neither of the approaches in their extreme
forms account easily for all the phenomena of recall.
This is what could be expected on the basis of the
evidence mentioned earlier. regarding the differences in
the nature of recall of the different types of relations.
It seems that each must be true to some extent: both types
of information and process are needed to completely
account for the process of recall.

The following experiments therefore lock for
evidence of both types of recall. They then attempt to

determine how the two might work together in a complete

memorial system. The goal of the thesis is to attain some
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kind of synthesis of the two approaches to recall.

Gverview of the Research

The experiments to be presented in the thesis
examine the use of the two kinds of information in the
process of associative recall. The first two experiments
establish that the two types of relation are in fact
different sources of information, and that they operate
separately in recall. To this end, the experiments
reguired subjects to study and recall lists of pairs of
unrelated words, while varying the nature of the
relational information available to the subjects. The
first experiments manipulated the permanently held
information that was avallable for the subjects' use at
the time of study. This was done by presenting
categorical sets that included some of the items in the
study list, before the study list was presented; other
exemplars in the list were not categorically primed in
this way. In addition, the tests in these experiments
assessad recall for items sharing different kinds of
relations with the cues, by asking for either studied
categorical exemplars that were related to the cues, or
the unrelated jitems with which they were studied. In this
way we can measure the effects of prior categorical
knowledge on the recall of category exemplars, and whether

such permanent knowledge has any effect on new items with
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which they were studied. Finally. the types of cues given
for recall were varied, to provide different sorts of
relational information for use in the retriewval process.
Some of the cues were categorical labels, which had not
been seen in the study list and which therefore reguired
the use of permanently known categorical information.
Other cues were items from the list, so that recall could
cccur on the basis of direct relaticns between the items
learned in the course of study. Thus by varying the use
of permanent knowledge, the information provided for use
in retrieval, and the relations among the tested words, we
can observe the use of the two kinds of information in
various aspects of the process of associative recall.

Thus Experiments 1 and 2 establish that the two
types of relational information are in fact both used in
recall, and are used independently of one another.
Experiments 3, 4 and 5 examine how the different processes
can be used together. The last three experiments vary the
presence or absence both of permanent relations, and of
episodic relational information, within sets of studied
items, in order to observe the way the two can be used
together to maximize recall. Theilr combined use is
further studied by examining mediated recall, in which the
joint recall of items that are unrelated to each other in
any way can make use of separate relationships between

each of the words and a commcn contextual item.



Chapter 2

EXPERIMENT 1

The purpose of Experiment 1 was to establish
whether or not a distinction can be made between

permanently known and newly learned relational

information, and whether they operate separately in
recall. To this end, subjects were asked to study a list
of words that contained both kinds of relations. It
contained unrelated items for which new relations had to
be established: but there were also permanent, categorical
relations present in the list. The list consisted of
pairs of words, the members of which were unrelated (e.g.,
CAT - BOOK). However, one member of each pair had a
categorically related word elsewhere in the list. EBach
pair contained one word that belonged to a common
taxonomic category {(in the above example that word is CAT,
which belongs to the category ANIMAL)}, and each category
was represented twice in the list (e.g., another pair
would be DOG - BICYCLE).

Thus reczll could be tested for newly acguired
relations, by asking subjects for the list partners of
given items. In addition, recall of permanently known

relational information could be tested, by asking for a

23
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word's categorical relative from elsewhere in the list
(for example, asking for DOG as the categorical relative
af CAT). This effectively separates the two kinds of
relation: the words that are related by virtue of having
cccurred together in the list share no permanent
categorical relation; and the words that are permanently
related have not been studied together in the list.

With the two types of relation thus separated. we
can examine the effects a particular condition of study
has on each of them: different patterns of recall would
suggest that they are indeed different. Nicholson (1987)
showed that instructions for the way items were to be
studied affected the recall of newly related pairs, but
not the recall of permanently known relations. The
present experiment examined the effect of having permanent
knowledge available for use at the time of study.
Permanently known relational information about some of the
words in the list was made available to subjects before
they actually saw the list. The subseguent tests of
recall should then show whether the availability of

permanent information affected the recall of the permanent
relations in the list; and whether it affected the recall

of items that were newly associated with those words.
Thus the experiment required subjects to study and

subsequently recall the pairs of unrelated words, and
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information about the items.

As a way of obtaining items that share permanent
relations in knowledge (and, by exclusion, items that do
not), categorical norms were used {Battig & Montague,
1969). The words in this set of norms are people's
responses when asked for words that were related to
categorical names; they therefore represent the
permanently known categorical relations of a large norming
sample. Thus they provide a set of materials found
statistically to be related in people's permanent
knowledge.

Recall was measured for items sharing different
kinds of relations. That is, the test asked for words
that shared permanent categorical relations with the
provided cunes, and words that were semantically unrelated
to the cues but had been studied with them. For example,
consider the case in which the word CAT was given as a
cue. The subjects were required to recall the word DOG, a
word that is categorically related to the cue and which
appeared in the list, although not with the cue. Success
depends upon the use of permanently known relational
information. Subjects were alsco asked to recall the list
partner of the cue, in this case BOOK, which was studied
with the word CAT. Successful recall depends in this case
on the use of newly acguired relational information. Thus

recall of each of the two kinds of relatlons was measured,
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with or without the availability of well known relational
information at the time of study.

Finally, different types of cues were given, which
provided different types of information for use in the
retrieval process. For some subjects, words from the
studied list were given as cues for their list partners.
so that recall must depend on the two items having been
stored together: for example, the word BOOK would have
been tested with its list partner, CAT, as the cue. For
other subjects, extralist cues in the form of categorical
labels were given, requiring retrieval to be done on the
basis of permanently stored categorical information:; for
example, for the recall of CAT, these subjects would have
been given the category name ANIMAL as a cue. The purpose
of this factor was to establish the distinction in the
functioning of the retrieval process. Presenting the two
different types of retrieval cues provides an opportunity
to observe whether the process of recall can operate in
both of the ways discussed in the previous chapter, using

the two different types of relational information.

Method

Subjects
Eighty introductory psychology students

participated in the experiment for course credit, with ten

students in each of eight conditions. Subjects were
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list looked like, refer to Table 1. Twelve of the labels
were accompanled by the two exemplars chosen for those

categories., For example, the label INSECT was presented

with the words BEE and HORNET, as shown in the first
column of Table 1. Twelve of the categorical labels were
accompanied by one category exemplar and one unrelated
word. This condition is jllustrated in the next two
columns of the table. For example, one such set could have
the label INSECT and the word HORNET: the other space was
occupied by an unrelated noun such as VILLAGE. The
remaining twelve labels were presented with two unrelated
nouns. For example, the label INSECT in such a case woul
not be accompanied by either of its exemplars, but insteac
might have been presented with the words JURY and PARTY.
The 36 sets of words were videotaped, and presented one at
a time on a television monitor at the rate of five seconds
from onset to onset. The words were arranged on the
screen with the label centred at the top, and the two
other items below it on either side of the screen. The
subjects were instructed to chcocose the more typical of the
two items as a member of the accompanying category. They
were given a response sheet on which to indicate their
choices, by circling either an "L" for the word on the
left of the screen or an "R" for the word on the right.
Following the presentation of the first list, the

subjects studied the second 1list, which contained 72 palrs
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of nouns. Each pair consisted of a categorical exemplar
and an unrelated word. For an illustration, see the
example of study list items in Table 1. The categorical
exXemplars were the two words selected for each of the 36
categories presented in the initial list. Thus for twelve
of the categories, both exemplars had occurred previously,
as in the first column of the table. For another twelve,

only one had been seen previously (in the second column of

Table 1 HORNET had been seen In the first list but BEE had
not; in the third column, BEE had been seen previously,
but not HORNET)}. For the remaining twelve, nelther
exemplar had been presented previously, as shown in the
fourth column of the table. These pairs of words were
also videotaped at the rate of five seconds a pair., They
were arranged side by side in the centre of the screen.
Recall of the palirs in the second list was tested
immediately following study by means of two types of test.

Half the subjects were given an exemplar cue test, in
which one of the exemplars from each category was used as

a cue. For each cue, the subjects were asked to recall

the other exemplar of the same category, and the list
partner of each exemplar. For example, if CAT was given
as the cue, the subjects were asked to write down the word
that appeared somewhere else in the list that was related
te CAT (DOG), and the words that CAT and DOG each appeared

with. For twelve of the sets of words, both categorical
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exemplars had occurred with their label in the priming
list; for another twelve, neither of them had been in that
list. In the remaining twelve sets, one of the exemplars
had been in the priming list: the recall cues varied as to
whether or not they were the twice-presented exemplars.

The cther half of the subjects were given a name
cue test, in which the categorical labels were used as
cues. Twelve of the labels had been presented with both
of their exemplars in the first list; twelve had appeared
with only one exemplar, and twelve with neither exemplar.
Subjects were asked to recall the two exemplars of each

category., and the 1list partner of each. For example, the
label ANIMAL could have been given as a cue, and the
subjects were asked to write down the two members of that
category that appeared in the list (CAT and DOG), and the
word with which each of them appeared. Test performance
was subject-paced, usually taking between ten and twenty
minutes, but with some subjects taking up to twenty-five
minutes.
Some additional variables were included in the

expaeriment which turned out to have minimal effects that

were unimportant for the basic pattern of results. They
will be explained briefly here, and their effects will be
described at the end of the Results section.

One of these variables was the instructions for

study of the list of unrelated pairs. Half the subjects
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were asked to think of differences between the two items
in each pair; the other half thought of similarities
between them. Begg (1978b) found that pairs of unrelated
words are recalled better if they have been processed with
regard to the similarities between them, because that task
induces encoding of very distinctive features of the
items, whereas contrasts can be made using very broad
categorical features. The opposite is true of pairs of
categorically related words. It should be expected,
therefore, that subjects who were given instructions for
similarity processing should show better recall of the
studied pairs. What is not known, however, is whether
there will be any effect of having drawn attention to
categorical relations before study. As it turned out, the
effects were small, probably because instructions had
their primary effect on the recall of unrelated list
partners, which was very low. The variable will therefore
be given little emphasis here. However in a later
experiment. similarity and contrast instructions will be
eXamined again, under conditions of better recall.

Ancther variable was the nature of the categorilcal
labels in the priming list. The 36 category names were
chosen such that they could be reduced to more specific
sub-categories: for example, the general category ANIMAL
was reduced to the more specific sub-category FARM ANIMAL,

Two versions 0f the priming list were constructed, with
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one containing general category labels (e.g. ANIMAL) and
the other containing specific labels (e.g. FARM ANIMAL).
The accompanving nouns were the same in the two lists.

Each of the two versions was given to half the subjects.

On the test of recall that provided category names
as recall cues, the relative generality of the labels was
varied as a within-subjects factar. Half the cues were
general labels, and half were specific. Cue generality
was combined factorially with presentation history, so
that half the items in each presentation condition were
cued in each way.

The two manipulations of generality were included
in an attempt to see how specific the effects of

categorical priming might be. According to the encoding

specificity principle (Thomson & Tulving, 1970; Tulving &
Thomson, 1972), recall should be optimal if the
information in the encoded trace and in the retrieval cue
are closely matched. Begg (1982) suggested that encoding
that is either more general or more specific than what is
regquired by the retrieval context will reduce the
effectiveness of the information in memory for performance
on the test. We might ask whether the same could be
expected of the effect of categorical information being

made available before study, on the enceding of subsequent

studied pairs. It is possible, moreover, that the nature

of the relaticn between a categorical name and one of its
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exemplars might be different depending on the generality
of the named category. That is, there might be slight

differences in the relations as interpreted during

encoding between ANIMAL and COW, and FARM ANIMAL and COW.
One might expect, therefore, that performance would be
best if the categorical information provided before study
and the retrieval cue were either both general or both
specific.

To review, the most important variables were the
following. The priming history of the categorical
exemplars was varied so that both, cone, or neither of the
exemplars of a particular category were seen with the name
of their category. There were two different kinds of
target for recall; recall of the categorical exemplars was
tested, and the recall of the new list partners of those
exenmplars. Finally, recall was tested in two different
ways: the names of the categories were given to some
subjects as cues, and the other subjects were given a

studied exemplar of each category as cues.

Results and Discussion

Although Experiment 1 was complicated,
presentation of the results can be simplified. The main
interest of the experiment concerns the effects of
categorical priming on recall of exemplars and of

unrelated words with which the exemplars were paired at
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study. These effects will be presented first. Other
results will be discussed later, at which time full

statistical analyses will be reported. Note that all

differences discussed in the first section are reliable

differences in the analyses of variance that will follow.

Mean levels of recall are expressed as proportions.

Table 1 summarizes the major results of the
experiment. The table uses the category INSECTS ags an
example, showing first which exemplars were primed in each
condition, and below that what was shown in the study
list. The top half of the table shows recall with
exemplars as cues. For example, with BEE as the cue,
correct recall would include CARTON (BEE's new partner),
HORNET (BEE's categorical relative) and@ BOOK {(HORNET's new
partner}. These three recall targets are shown in
separate rows, The left column of data is for the 12
categories whaose two exemplars were both primed with the
name. The right column is for the 12 categories whose
exemplars appeared only in the study list, The two middle
columns are the 12 categorles for which only one exemplar
was primed: these are in two columns depending on whether
the primed exemplar was the to-be-recalled item on the
test {e.g., HORNET) or it was the cue (e.g., BEE). The
bottom half of the table is for recall with the category
names (e.g., INSECT) as the cues, in which case subjects

were asked to recall both of the exemplars and their new



Table 1.

RECALL WITH EXEMPLAR CUES (e.g., BEE)
PRIMING INSECT INSECT INSECT
LIsT + + + +
BEEE + HORNET uxst HORNET BEE  »uuuH
STUDY bee hornet bee hornet bee hornet
LIST + + + + + +
carton book carton book carton book
Recall of Cue's New Partner
e.g., carton .12 13 .14
Recall of Cue's 01ld Relative
e.g., HORNET .52 .35 .02
Recall of Relative's New Partner
e.g.. book .0E 16 .06
RECALL WITH CATEGORY NAME CUES (e.g.., INSECT)}
PRIMING INSECT INSECT INSECT
LIST + + + +
BEE + BORNET XXX HORNET BEE XXXXXX
STUDY bee hornet bee hornet bee hornet
LIET -+ + + + + +
carton book carton book carton book
Recall of Exemplars
e.¢g., HORNET .74 .70 .21
Recall of Exemplars' New Partners
e.g.. boock .08 19 .08

——— e -

Proportions of Correct Recall:

——— e — ——— . —

Experiment 1

hornet
+ +
carton book
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partners. As with the exemplar cues, the left column is
for categories whose exemplars were both primed and the
right is for categories whose members were not primed.
The categories with one primed exemplar are again in two
columns, contrasting recall of the primed exemplars and
their new partners with recall of the unprimed exemplars
and their partners.

The data will be discussed more fully in a moment,
but note first that the patterns in the three rows at the
top are very different from each other, as are the two
rows at the bottom. That 1Is, priming had very different
effects on recall of new partners of exemplars than it had
on recall of those exemplars themselves. The remainder of
the discussion of the data in Table 1 will consider those
dissociations in more detail.

Consider first the top part of the table, which
shows recall with exemplars as cues. The first row is
recall of the new partners of the exemplars. Recall was
nc better if the exemplar cue had been primed with its
name (.12 and .14) than if the only appearance of the

exemplar was with its new partner (.13 and .18).

Therefore, categorical priming has no conseguence for the
probability that an exemplar will become associated with a
new partner with which it is studied once.

The second row is recall of the other exemplar of

the same category as the cue. Primed exemplars were much
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better recalled (.59 and .35} than were unprimed ones (.08
and .09). ©Note the low level of recall of unprimed
exemplars even though all the categorical names had been
primed, and even if the cue exemplar had been primed. The
implication is that categorical exemplars are not directly
associated with each other sufficiently for the
availability of one to ensure the recall of the other.
Note as well that a primed exemplar is no better as a cue
than is an unprimed exemplar for the recall of an unprimed
exemplar of the same category: enhancing a name—exemplar
relation is not sufficient to affect recall of a different
member of the category. For that, a direct relation
between the cue and target exemplars 1s necessary. Again,
the result suggests that direct assoclations between
exemplars of a category in permanent memory are not
sufficient for one to ensure recall of the other; it is
the relation between the exemplar and the category label
that must be available. If the primed exemplar is the
recall target, in contrast, recall is relatively good.

Therefore, priming the name-exemplar relation is

sufficient to make the exemplar a prominent or available
member of its categorical family. Finally, note that

priming both exemplars together leads to especially good

recall. Maximal recall of one exemplar if both had been

primed suggests that recall reflects not only enhanced

name—-exemplar relations, but also enhanced direct
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associations between the two exenmplars.

The third row is for recall of the new partners of
the target exemplars. Recall of these items can succeed
only if the targets themselves are recalled, If recall
reflects only the likelihood that the target exemplars are
retrieved so that they can be cues, then these means
should be parallel to those of the exemplars, shown
directly above them. They were parallel, with one
exception; the best-recalled exemplars were the ones that
ware both primed with their category names. but these
exemplars were among the worst subjective cues for their
new partners {.06). Instead, the best recall of the new
partners occurred if only the target exemplars had been
primed (.16). Whatever enhances recall of these exemplars
does not provide access to memory for the event in which
they appéared with new partners.

Turning to recall with name cues, we see again
that primed exemplars were especially well recalled (.74
and .70), compared to unprimed ones (.21 and .27). Note
that if only the target exemplar was primed, performance
was particularly high in this condition. If only the
octher exemplar had been primed, however, performance was
low (.21} relative to the contreol condition in which
neither exemplar was rprimed (.27}). The new partners, as
above, were parallel to recall of the exemplars except

that recall was very low if both
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exemplars had been primed. Note that even though the
provision of names increased recall of exemplars
substantially over exemplar cues, the recall of new

partners did not increase much, implying that whatever

increase in recall comes about when the categorical name
is explicitly presented is in a form that does not enhance

access to the new partners of the exemplars.

Other Results

The results will now be presented in more detail.
Included in this section will be the results of the
manipulation of study instructions, as well as the
generality or specificity of the category names at study
and on the test. In each analysis of variance, in this
and the following experiments, ¢ was .05 for all
inferences, and simple effects were evaluated by critical
differences from post hoc t-tests. Means are expressed as
proportions, and MSe values are squared proportions. The

results of the secondary manipulations will not gualify

any of the conclusions presented above.

Exemplar Cues: Recall of Cues' New Partners. It was

stated earlier that categorical priming has no consegquence
for the likelihood that an exemplar will become associated
with a new partner. This was confirmed by an analysis of

variance, which showed no main effect of priming history,
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nor of which exemplar was the cue for recall. The only
effect of history was in a three-way interaction with
instructions for study and the generality of the priming
label; recall was unusually high (.31) in cases in which
no exemplars were primed if similarity instructions were
given and the names were general, F(2,72)=3.15,
MSe=0.025. This three-way interaction was also the only
effect of the generality of the labels. It is not
surprising that the generality or specificity of the
categorical labels in the priming list had little
influence on the recall of the new partners of the
exemplars;: the variable was expected to affect only the
recall of the exemplars themselves.

The manipulation of instructions, on the other
hand, was expected to affect the recall of the new
partners, but not of the exemplars. In the recall of the
partners of the cue exenplars, the similarity or contrast
comparisons had been made between the items that were the
cue and target on the test. There was in fact a main

effect of instructions, with similarity leading to better

recall than contrast (.19 vs. .09), F(1,36)=5.79,

MSe=0.112.

Exemplar Cues: Recall of Cues' 0l1d Relatives. The

results already discussed are based on the effects of

priming history in interaction with which exemplar was the
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target for recall. An analysis of variance revealed a
large main effect of history, F(2,72)=98.4, MSe=0.054,
and an interaction between the two factors,
F(2,72)=20.7, MSe=0.024.

The generality or specificity of the category
nzames in the priming list had no effect on recall of
exemplars, if they were cued by other exemplars. The mean
level of recall was .26 with general labels, and .23 with
specific labels. As expected, there was also no effect of
the instructions for study: recall was .25 in both the
similarity and the contrast conditions. The study
comparisons were not made between the two exemplars of a
category, which in this test condition were the cue and

target items, but rather between each of them and a new

partner.

Exemplar Cues: Recall of Target Exemplars' New

Partners. An analysils including the recall of the
partners of both the cue exemplars and the related target
exemplars showed that recall was generally lower for the
partners of the targets (.08 vs. .14), F(1,36)=20.9,

MSe=0.034. As mentioned above, recall of the partners of
the targets can succeed only 1f the targets themselves are
recalled. However, as shown in the previous discussion of
the results, the pattern of recall did not exactly

parallel the recall of the target exemplars. The best
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condition was that in which the target exemplar had been
primed, but recall was low if both exemplars had been
primed with their label. This effect was shown in an
analysis of the partners of the targets, in which there
was a main effect of priming history., F(2.72)=11.42,
MSe=0.013, and an interaction of history with which
exemplar was the cue, F{2,72)=7.65, MSe=0.012.

There was no effect of instructions for study.
The overall mean of recall after similarity processing was
.08; after contrastive processing it was .05. The effect
was very specific to the relatlon between the cue on the
test and its partner: it did not extend to the relation
between subjectively generated cues and their partners.

As expected, there was alsoc nco effect of the generality of

the cues.

Name Cues: Recall of Exemplars. The effect of priming

history on the recall of exemplars that was discussed
above was shown in a large main effect of history.

F(2,72)=140, MSe=0.065, and an interaction of history
and which item was the target, F(2.72)=114, MSe=0.021.

The only effect of instructions for study was in a
three-way interaction with history and which exemplar was
the target, F(2,72)=5.17, MSe=0.021. In general,
there was a slight tendency for contrastive processing to

lead to better recall than similarity for items that had



been seen with categorical labels (.75 vs. .71), and for
processing of similarities to produce better recall of
items that were seen only in the list of unrelated pairs
(.28 vs. .22). The effects were small, however, and not
reliable in every condition., The advantage for
contrastive study in primed exemplars was reliable only if
the target was the only member of the category to have
been primed (.73 as opposed to .66 with similarities). It
is not surprising that the effects of instructions were
small; they were not expected to influence the recall of
exemplars. However, they are not inconsistent with the
usual effects of similarity and contrastive processing
(Begg, 1978b). Pairs of unrelated words are generally
better recalled if studied using similarity processing.
Words sharing categorical relations benefit more from
contrastive study:; perhaps drawing attention to
categorical membership when both exemplars were primed
with their label induced categorical precessing enough to
have a small effect.

Specific test cues tended to produce better recall
than general cues, with means of .53 and .45,
F(1,236)=27.0, MSe=0.031. This variable interacted
with study history and the generality of the categorical
names in the priming list, F{(2.72)=5.21. MSe=0.018,
because the size of the advantage for specific cues wvaried

over the conditions. However, specific cues were
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arithmetically better in every condition, including those

with general priming labels, contrary to the prediction
that recall might be best if the priming and cuing

conditions were the same.

Name Cues: Recall of Exemplars' New Partners. The

pattern of recall was the same as with exemplar cues, for

the recall of the partners of the targets. An analysis of
variance revealed a main effect of priming history,
F{2,72)=16.5, MSe=0.010, and an interaction between
history and which exemplar was the target in recall,
F(2,72)=17.2, MSe=0.010.

There was no effect of instructicns, with
similarity processing producing a mean of .08 and
contrastive processing a mean of .11. In the present case,
the study comparisons had not been made between the words
that were the cue and target on the test of recall: the
specificity of the effect was noted earlier.

The generality or specificity of the categorical
labels at study had an effect in interaction with study
history, F(2.72)=4.45, MSe=0.010, and in a three-way
interaction with history and which item was the target,
F(2,72)=3.08, MSe=0.010. If only one exemplar had
been primed, recall of that exemplar's partner was better
if it had been primed with a general label (.21) than with

a specific label (.16). For the recall of the other
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exemplar's partner, there was no difference (.07 and .08).

In the other conditions, recall was better after study of
specific labels than general ones; if both exemplars had
been primed the respective means were .10 and .05, and if

neither had been primed, they were .10 and .06.

Measures of Association

Asscciations between Exemplars and Episodic Partners.

A measure of association was calculated from the results
of the exemplar cue test, to determine whether the ability
of an exemplar to retrieve the other categorically related
exemplar was associated with its ability to retrieve its
new list partner. For each score of each subject, the
observed level pof recall of the cue's categorical relative
and its list partner together was compared with the level
that would be predicted if we assumed perfect independence
between the two events. The level predicted on the basis
of independence was the product of the probabilities of
recall of the twe individwnal items. These two measures

were also compared to the maximum number of joint

occurrences that were possible given the recall of the
individual items, based on the recall of the lower of the
two.

In almest every comparison, the observed recall of
the exemplar and the list partner together was close to

the level predicted for independent events., and in the
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majority of cases, it was equal, An analysis of variance
that compared the three measures with respect to their
patterns over the various conditions of study showed a
main effect of measure. F(2,72)=39.0, MSe=0.003. The
effect occurred because the observed and predicted levels,
which did not differ from each other {.04 and .05
respectively}, were lower than the maximum possible level
{.08). That is, although the levels of performance
allowed more joint recall and thus left room for evidence
of associations to be revealed, observed recall was still
at the low level predicted to occur for independent
events.

The effect of measures did not interact with any
of the other wvariables. The degree of association between
the recall of categorically related exemplars and
unrelated list parthers was unaffected by the priming
history: the two types of recall were egual to the levels
of independence in every condition. If both exemplars
were primed, the predicted level was .08 and the observed
level was .07, whereas the maximum possible was .11, If
only one exemplar was primed the observed and predicted
measures were both .03; the maximum was .08, If neither
exemplar was primed the observed and predicted levels were
both .02, with a maximum level of .06. Although the
occurrence of joint recall of the two items was very low,

and the maximum number possible was also low, the analysis
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provides further support for the proposed independence of

the two types of recall.

Associations Between Categorical Exemplars. An

analysis was conducted on the results of the name cue
test, to determine whether the two exemplars of each
category were directly associated with each other. The
alternative would be that the exemplars were each
associated with the category name in independent
relations. The measure was calculated in the same way as
the preceding measure of associations between exemplars
and their new list partners.

The analysis shows that the exemplars were
independent of each other. The probabillity of the two
exemplars being recalled together (.28) did not differ
from the probability predicted on the assumption of
independence (.28), although it was less than the maximum
possible probability of joint occurrences (.35). This was
shown as a main effect in the analysis of variance,

F(2.72) = 87.5, MSe=0.004. The size of the effect

varied, producing interactions with priming history,

F(4,144) = 7.28, MSe=0.003, instructicns, F(2,72)

= 7.24, MSe=0.004, and a three-way interaction with
priming history and the relative generality of the cues,
F(4.144) = 4.20, MSe=0.003. However, the effect was

present in all conditions, showing that the various
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exemplars of a category are independent of each other.
The analysis therefore supports the claim of Mathews
(1977) and Mathews and Tulving (1973) of independent
associations between each exemplar and the higher order

categorical label.

Summary of the Major Results

The major point that can be made from the results
is that priming had very different effects on the recall
of categorical exemplars and the recall of the new
partners of those exemplars, The two different patterns
of recall can be summarized guite simply.

Recall of an exemplar was best if it had been
studied previously with its category name. However,
categorical priming of an exemplar did not make it a good
cue for an unprimed relative: recall of an unprimed
exemplar was low, whether or not its categorical relative
had been in the priming list.

In the recall of new list partners, the best
performance occurred if the exemplars with which they had
been paired at study were available as cues. Thus on the
exemplar cue test, recall of the partners of the cues was
at a uniform level across the four study conditions. With
either the other exemplar of the category or the category
name as the cue, recall was very poor, with one exception.

I1f only the exemplar with which the new partner was
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studied had been categorically primed, recall was as good

as if that exemplar were provided as a cue. It is

important to note, however, that if both exemplars of a
category had been primed, which was the best condition for
recall of the exemplars, recall of the new partners did

not benefit.

Conclusions

The results of the first experiment indicate that
the recall of items that are permanently related, and of
items that are only newly related, are independent
processes. This is suggested, first of all, by the
different patterns in the two measures of recall. It is
also suggested by the conditional analysis that showed the
joint recall of the list partner of a cue and its
categorical relative to be at the level expected for
independent events in all conditions.

Consider first the recall of the permanently
related categorical exemplars. Performance was clearly
affected by the availability of permanent categorical
information about the target items. If the exemplars had
been seen with the names of their categories before study
of the list, their recall was much better than if they had
been seen only in the list of unrelated pairs. But

previously available categorical information about one
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exemplar did not help the recall of the other exemplar of
the same category. If only the exemplar that was given as
a cue had been shown earlier with its label, recall of the
other exemplar was as low as if neither of them had been
primed. In either case, if an exemnplar had been
encountered only as a member of an unrelated pair, a
categorical relative or the name of its category was not
an effective cue for its recall. Thus, previous study of
an item with its categorical label leads to good
subsequent recall of that item, but does not make it a
better cue for another, categorically related item.

In contrast to the unprimed exemplars, the recall
of 2 primed exemplar was in some conditions affected by
the priming history e¢f its relative. The influence of
permanent information about a categorical relative, when
such permanent information was also available about the
target item itself, was apparent in the results of the
exemplar cue test. The recall of a primed exemplar. when
cued by the other member of its category. was much higher
if both items had been in the initial list with their
label (.59) than if only the target item had been (.35).
This argues against the effect of categorical priming
being simply an effect of repetition. Primed items were
studied twice regardless of what other information was
primed., and so we would expect to see a comparable effect

in any case in which the target word was repeateqg.
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An alternative explanation to that of repetition
effects is possible. If both exemplars have been studied
together with the name of their category, and one is given
as a cue for the recall of the other, there may be two
routes available for retrieving the target item. The
availability of two routes to retrieval might make
successful recall more likely than in cases dependent on
only one. One of the two routes is by direct access to an
episodic trace containing the cue and target words
together, as they appeared in the priming list. The other
is by a generation-recognition process mediated by the
category name. The presentation of one exemplar may lead
to the generation of the name of the category. The name.
if generated, would then allow recognition and production
of the exemplar that is marked as having recently

occurred, as the correct response.

If only the target exemplar was primed with the
label, there would be no episocdic trace of the cue and
target items together. Given one exemplar as & cue for
the other, recall must occur through the mediation of the
category name in permanent knowledge.

If the target exemplar was not primed with

categorical information, regardless of whether the cue
was, neither means of recall is available. There can be
no tag in the permanent knowledge system indicating its

recent occurrence for use in a generation-recognition
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process, and no episodic trace containing it together with
the cue. There was, accordingly, practically no recall in
such cases.

According to this interpretation of the results,
the forms of retrieval hypothesized by both approaches to
recall as discussed in the introduction are possible, and
the route used depends on what kind of information is
available at the time of the particular test. Both kinds
of links between items in memory are possible: direct
links between the items themselves, and indirect
associations through the mediation of the higher order
category. The information that becomes available during
study of the items, and the information provided by the
test, determine what types of relational information can
be used for the recall of a particular item.

This interpretation is supported by the results of
the name cue test. All the levels of recall were higher
with names as cues than on the exXemplar cue test, and the
difference between the cases in which both exemplars were
primed, and only the target was primed, is almost
eliminated (.74 vs. .70). With provision of the
categorical name as a cue, successful recall by
categorical mediation is much more likely. Recall ne
longer depends on the ability to access or generate the
appropriate category, because that has been gilven,

Further, the link between the category name and the target
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is strong, because it could have been encoded as a2 trace
at the time of study of the priming list, as well as being

tagged in permanent knowledge. Thus with priming of the

target with the pame and provision of the name as a cue,
whether or not the other exemplar was also primed is
irrelevant for successful recall of the target. Both
routes to recall are available in either case.

In comparison to the recall of permanently related
categorical exemplars, recall of episodically related list
partners was much less influenced by earlier provision of
categorical information. The use of episodic traces in
recall is apparently independent of the use of permanently
held information about the studied items. Recording an
pccurrence of an item that is a part of permanent
knowledge is of little consequence for the retrieval of
other items with which it occurred in the experimental
list. Recall of words that are newly related to the item
is an independent process.

Bvidence for this independence lies in the fact
that the cases of the best recall of permanently related
items were not accompanied by good recall of new partners.
Recall of exemplars was best in cases in which both
members of a category had been primed with their label.
But those same cases produced among the lowest levels of
recall of new partners. Moreover, the improvement in

exemplar recall from the exemplar cue test to the name cue
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test in conditions in which both exemplars were primed was
not accompanied by improvement in episodic recall. The
conditions that were beneficial for the recall of
permanent knowledge, then, were not the same ones that
aided the recall of episodically related items.

That episcdic recall occurred by means of traces
of the joint occurrence of the pairs, is supported by the
fact that recall was best under conditions that could be
expected toc make such traces more accessible. 0On the name
cue test, the name of the category would enable recall of
the episcodic partner of one of its exemplars only if it
could provide access to the exemplar itself, which then
would have to provide access to the trace containing the
exemplar and its partner. The best recall on that test
was if the exemplar with which the target item was studied
had been previously seen with its name, and its
categorical relative had not. Given the category name,
the required exemplar should be the most readily available

in that condition, and might thus allow the trace to be
most easily accessed.

On the exemplar cue test, if the exemplar given as
a cue is the one whose partner is required, the task can
be done by accessing the appropriate trace directly. If
the cue was the other exemplar, however, it was first
necessary to get to the exemplar that was encoded with the

target item. In this case, if the exemplar studied with



55

the target had been categorically primed, making it

perhaps more readily accessible, recall was then
comparable with conditions in which it had been provided
on the test. In the other conditions, recall was
extremely low.

In summary. then, recall of categorical exemplars
appears to have occurred either by retrieving traces of
the items that had béen studied together, or through the
mediation of categorical information in permanent
knowledge, or both, depending upon the kind of relational
information that was available. Recall of episodically
acquired partners appears to have been an independent
process, and to have occurred by means of retrieval of the
traces containing the cue and target items as they had

been studied together.



Chapter 3

EXPERIMENT 2

In the first experiment it was found that
permanent categorical relations among words in a list were
more effectively used in reczall if subjects had been made
aware of the categorical relationships before study. The
primed permanent relations did not improve the recall of
other relations of which the same items were a part.
Subjects were, however, better able to recall categorical
relatives that had occcurred in the studied list if they
had previously seen those items with the names of the
categories to which they belonged.

In the second experiment, the subjects were given
the extra categorical information only after they had
studied the list of words for which they would be tested.
They first studied a list that contained pairs of words
that were unrelated to each other, and in so doing learned
a set of new relations. As in the first experiment. one
member of each of the pairs was categorically related to a
member of one of the other pairs. Thus there were
permanent relationships present in the list. but they were
not part of the new relationships being formed at study.

After studying the list but before they were tested on it,

[N
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the subjects were shown a list that contained some of the
same items, together with the names of the categorical
sets to which they belonged. Thus the events were the
same as in the first experiment. but the order of their
occurrence was reversed. Once again, after study the
subjects were tested for their recall of the permanent
relations among the items, and recall of the newly learned
relations between the members of the pairs.

If the finding from the first experiment of the
independence of permanent and newly acquired relational
information is correct, we can expect the two measures to
reflect independent processes in the present experiment as
well. The prediction., therefore, is that performance on
the measures of recall of exemplars and of new partners
will be at different levels, and will be influenced in
different ways by the experimental manipulations.

However, the effect of the categorical list is less easy
to predict. In the first experiment, that list can be
said to have made relevant aspects of permanent knowledge
more readily available for use in the interpretation of

subsequently presented items. Alternatively, it might be

said that the different sets of relational information
were accumulated in the ceourse of the experimental events,
and that at the time of recall., the entire set of

available information was used. In the current
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Results and Discussion

As in the presentaticon of Experiment 1, the most
important effects will be presented first. Other results
will be presented later, along with full statistical
analyses.

The main interest of the experiment, as in the
first experiment, concerns the effects of categorical
priming on the recall of exemplars, and the recall of
unrelated words with which the exemplars were paired at
study. In the present experiment, however, the
categorical information was made available after the list
of pairs had already been studied. It will be seen that
the results closely resemble the patterns obtained in the
first experiment. It should be noted when considering the
results, however, that whereas in Experiment 1 the newly
acquired relations had been learned most recently at the
time of the test, in Experiment 2 the permanent relations
were encountered more recently than the encoding of the
new relations.

The major results of the experiment are summarized
in Table 2. The table uses the category INSECTS as an
example, following Table 1, and the measures are the same
as those in Experiment 1.

Note that once again the patterns in the top three
rows are very different from one another, as are the

bottom two rows. As found in Experiment 1, categorical
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priming had very different effects on the recall of
exemplars of the categories, and on the recall of the new
partners of those exemplars.

The top part of the table shows recall with
exemplars as cues. The first row is recall of the new
partners of the cues. It is clear that recall was worse
if the exemplar cue had been primed (.07 in both cases)
than if it had not (.18 and .17). In Experiment 1, in
which the categorical priming had occurred before study of
the list of pairs, it had no consequence for the recall of
the list partners. In the present experiment the
categorical information was seen after study of the pairs,
and it appears to have had a negative consequence for the
recall of the new partners.

The second row shows the recall of the other
exemplar of the same category as the cue. As in
Experiment 1, primed exemplars were much better recalled
{.72 and .35) than were unprimed ones {.07 and .10). Once
again, categorical priming of an exemplar led to good
recall of that exemplar, but did not make it a good cue
for the recall of its categorical relative. Ncote that the

priming of both exemplars together again led to much

better recall of the target exemplar than did the priming
of only the target, suggesting that recall reflects both
the name-exemplar relations and direct associations

between the exemplars.
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The third row shows recall of the new partners of
the target exemplars. The same pattern is apparent as in
Experiment 1. With one exception, the means are paralilel
to those of exemplar recall, upon which they depend.
Recall was very low if the target exemplar had not been
primed (.07 and .03) and somewhat better if it had (.14).
However, if both exemplars had been primed, producing the
best case of exemplar recall, there was no parallel
improvement in recall of the new partner, which was very
low (.01). It is once again clear that the factors that
enhance recall of the exemplars are not sufficient to

provide access to memory for the event in which they were

studied with new partners.

The hotteom part of the tabkle shows recall with the
categorical names as cues. Here, too, the pattern is the
same as in ExXperiment 1. Primed exemplars were again much
better recalled (.82 and .76} than unprimed ones (.12 and
.22}. Note that if only the target was primed, recall was
especially high on this test, as compared to the same
condition on the exemplar cue test. This was also the
case in the previous experiment. Note also that of the
unprimed cases, recall was particularly low if the
unprimed exemplar had a primed relative, compared to the
case in which there was no priming. This pattern was
evident in the first experiment, but the difference is

particularly marked here.
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Exemplar Cues: Recall of Cues' 01d Relatives. The

effects of presentation history on the recall of exXemplars
was confirmed by a substantial main effect of history,
F(2.36)=186.0, MSe=0.024, of which exemplar was the
target, F({1,18)=10.73, MSe=0.020, and an interaction
between the two factors, F(2,36)=10.9, MSe=0.03. The
presentation history also interacted with the instructions
for study, F(2,236)=4.64, MSe=0.024. If both exemplars

of a category had been primed, there was no difference
between the two instruction conditioens (.73 for similarity

and .72 for contrast); but in all other cases contrastive

study was better than similarity (.48 vs. .22: .14 vs.
.00; and .15 ve. .03). Although no effects of
instructions were predicted for the recall of the
exemplars, because they were never directly compared with

each other, an advantage for contrast is what we might

expect for categorically related materials.

Exemplar Cues: Recall of Target Exemplars' New

Partners. The results discussed previously are
reflected in a main effect of priming history,
F(2,36)=12.31, MSe=0.008, and an interaction between
history and target item, F(2,36)=4.28, MSe=0.004. In
addition, history interacted with instructions,
F({2,36)=4.02, MSe=0.008. The interaction with

instructions was solely because of the primed members of
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categories in which only one member was primed, in which
case contrastive study (.22) was better than similarity
{.06). 1In all other cases, there was no difference
between the two instruction conditions. Experiment 1 also
showed no difference between the two instructions on this
measure; it was concluded then that instruction effects
did not extend to the relations between subjectively

generated cues and their partners.

Name Cues: Recall of Exemplars. The effects of

priming history were confirmed by a large main effect of
history, F{2,36)=128.8, MSe=0.055, of the target item,
F(1,18})=211.13, MSe=0.014, and an interacticn between
the two, F(2,36)=91.86, MSe=0.028.

As expected for cue and target items that were
never compared at study, there was no effect of
instructions, with overall means of .50 for similarity and
.48 for contrast. There was, however, an effect of the
nature of the cue provided on the test, F(1,18)=34.74,
MSe=0.026. Although only specific category names were
shown in the priming list, subjects received the same
recall test as in Experiment 1, in which some of the name
cues were specific and some general. Not surprisingly.
specific cues, which were exactly the same as the labels
with which the exemplars had been studied, were more

effective cues than general ones (.55 vs. .43}. The
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Summar

Unce again the major point to be made from the
results is that categorical priming had very different
effects on the recall of exemplars and of new list

partners. Following is a summary of each of the two

patterns of performance.

The recall of exemplars was good if they had been
seen with their category names, but such categorical
information did not help the recall of their unprimed
categorical relatives. Unprimed exemplars were poorly
recalled regardless of whether their relatives had been

primed; in fact there was a tendency for recall to be

better if they had not.

For new list partners, if the exemplars with which
they had been studied were given as cues, recall was best
if those exemplars had not been primed. If the exemplar
with which the word had been studied had to be recalled

first, as on the name cue test and for the partner of the

cue's relative on the exemplar cue test, recall was best
if the target exemplar had been primed. In such cases,
recall was almost as good as if the exemplar had been

provided as a cue. However., if both exemplars of a
category had been primed, which produced the best recall

of the exemplars themselves, recall of the partners did

not improve correspondingly.
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which the recall of new partners of exemplar cues was at a
uniform level across 211 conditions cf presentation
histeory. Apparently. categorical information irrelevant
t¢ a newly related pair, presented after study of that
pair, interfered with memory for the new relation.

It therefore appears that the important factor in
recall of new partners is the avallability of the item
with which the target word was studisd. This in turn
determines the accessibility of the memorizl record of
study of the two words tcgether, upon which recall seems
to depend. If the appropriate exemplar was not given as a
cue, priming made it sufficiently accessibtle to allow
recall. However, unnecessary or irrelevant priming hurt
the recall of the new relation.

The data from the first experiment that suggested
independent recall of permanently known relations and
newly acguired ones were replicated in Experlment 2. The
evidence seems strong that recall of information of the
different types is influenced by different variables.
Indeed, the most important variable in the recall of
permanently related categorical exemplars., study with
their category names, had a negative influence on the
recall of the new partners of those exemplars. Further.
the pattern of exemplar recall con the name cue test, which
was interpreted in Experiment 1 as evidence for mediation

in the recall of related items by higher order categorical
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information in permanent knowledge, has also been
replicated.

The conclusions that were drawn from the results
of Experiment 1 have therefore all been upheld. Two kinds
of links between items in memory are possible. They may
be directly linked toc one another by wvirtue of having been
encoded together in a study episode., and they may share
indirect associations through the mediation of higher
order categorical knowledge. The informaticon that is
available at the time of study and at test determines what
kinds of relational information can be used@ for a
particular recall task.

It is interesting to note that the effect of
presenting permanently known information about the
categorical items is virtually the same, whether it is
presented before or after study of the list. If the
effect had occurred only if the information was shown
before study., we could have concluded that the effect was
to influence the way the studied pairs were interpreted
and processed, thereby determining to some extent the
nature of the records of the pairs. But the categorical
information is also influential if it is seen after the
pairs have already been processed. Perhaps., as was
suggested in the introduction to the present experiment,
this lends support toc the notion of the memorial trace

being the complete state of the system at the time of the



test. It includes the newly encoded pairs of items, and
also the permanent information that had recently been
n"tagged". If that tagged information is relevant to the
newly encoded information and the test, it may help
performance. If it is not., it will be of no benefit and
perhaps will interfere with performance.

The first two experiments have established that

2ll the information available in memory., whether 1t is
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known permanently, or has been newly acgquired, can be used

in recall, and that the two types are used differently.
The remaining experiments explore the ways in which the
entire set of information may be used together in the

process of recall.



Chapter 4

EXPERIMENT 3

The first two experiments established that seeing
relations that were already permanently known and learning
new relations between items can have separate influences
on recall. The results also suggested that recall can
occur both through the use of newly encoded information
about the particular episode of study, and through the
mediation of higher order categorical information in the
permanent knowledge system.

The route used depends on what information is
available regarding the items that are to be recalled. If
two words were unrelated before being processed together,
as, for example, CAT and BOOK, recall might occur by means
of the retrieval of the episodic memorial record of that
processing event. If the words shared a permanently known
relation, in this case a categorical one like CAT and DOG,
that permanently held knowledge might be used to recall
one of them, given the other as a cue. Finally, if both
kinds of relation exist between two words, in that they
are permanently associated with each other and they were
processed together in a particular study episode, then it

seems to be the case that recall can occur by both routes.
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producing maximal performance.

In the first two experiments, the study of
permanently known relations - the "reminding" or priming
of vermanent relations in memory - and the establishment

of new relations occurred at different times, during the

study of two separate lists. Under such circumstances,
the two types of knowledge were found to be used
independently in recall. One possible reason for the
finding of independence is, as argued to this point in the
thesis, that the two types of relation are in fact
gualitatively different sources of information, existing
independently within the memorial system at any particular
time, and can be used separately in memory. An
alternative explanation is possible, however. Perhaps
whatever is in the system after a particular episode of
study stands as an independent trace. Each trace, then,
can be used independently in recall. An episode of study
could include the study of a permanently known relatiom.
or the establishment of a new relation between items, or
beth. If the different kinds of relational information
were encountered in different episcdes of study., they
would exist in memory as separate traces and be
independently accessible.

In the following experiments, the different kinds

of relational information were present .within single
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episodes of study. Single sets of items contained words
that were permanently related to each other, and words
that were not. This should enable us to distinguish
between the two possible explanations of the observed
independence. If entire episodes of study stand alone as
complete and independent entities, with no differences
among the information contained within them, then all
components of a particular episode should be eqgually
accessible, and should be affected in the same way by any
variables that influence recall. If permanently related
and newly related items again show different patterns of
recall, and are again influenced by different variables,
then we can conclude that the tweo types of relational
information are in fact different, even 1f they are
acquired in the same study episode.

The presence of both permanent relations and new
episodic relations was therefore manipulated within
studied sets of items. In the first twe experiments, only
one type of relation was varied. Tested items varied as to
whether or not they had been seen with permanent
categorical information, but their inclusion in new
gpisodic relatiens did not vary. In every case, a
categorical exemplar was studied with a previously
unrelated word. And in every case, the two words were
processed in relation to each other, creating a new

relation between them. The way in which they were
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processed together was varled by using instructions for
either similarity or contrast comparisons, but episodic
recall was generally too low to see differential
performance on that basis. In the third experiment, the
presence of both permanent and episodic relations was
varied among the sets of words.

The presence or absence of permanent relations was
determined by varying the composition of the sets of words
that were presented for study. Each of the sets contained
three words. In some cases all three belonged to the same
taxonomic category, thus presumably sharing a permanent
association in memory. In some cases two of the words
were categorically related and the third was not, and in
the remaining cases all three were unrelated. By varving
the combinations of words that are permanently related,
associations in recall can be measured and compared
between words with direct permanent relations, and words
that are unrelated in permanent knowledge. Moreover, it
can also be determined whether there is a mediating effect

of the presence of one relation on the recall of other

words in the set.

Episodic relations were manipulated by means of
the instructions for study, using different types of
mental imagery. The goal was to have some cases in which
there was no episodic relation between the words in a set,

and other cases in which such relations were formed.
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However, it is possible that episodic relations could be
acquired to some degree simply by virtue of the words
appearing together in a set for study. To prevent the
encoding of new relations in some cases, half the subjects
were instructed to study the items using separate imagery.
That is, they were told to form a separate image for each
of the words in each set. In contrast, in other cases the
instructions were to form images of the items interacting
with each other.

Previous work (Begg, 1978a) has indicated that the
use of separate imagery leads items to be encoded as
isolated units. Interactive imagery. on the other hand,
creates a relation between items that were not previously
related, causing them to be encoded together as a unit in
the same memeorial record. Nicholson (1987) showed a
dissociation between interactive and separate imagery in
the recall of previously related and unrelated pairs of
words: with interactive imagery, unnrelated pairs were
recalled better, but with separate imagery, related pairs
were the better recalled. The two types of imagery thus
provide a strong manipulation to vary the nature of the
relations. The instructional variable in the present
experiment enabled observation of the effects of newly
acquired relations on recall, the effect of combining new
and permanent relations, and whether episodic relations

can play a mediating role in the recall of other,
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unrelated items.
In the first two experiments. then, some of the
words can be said to have been tagged in permanent
knowledge, and all were encoded in new episodic relations.

In the remaining experiments, all the possible

combinations occurred. Some words were related only
episodically through joint processing., by means of
interactive imagery. Some had permanent categorical
relations between them, but no episodic record of having
been processed together because they had been imagined
separately. Some were related in both ways, being
categorically related and having been interactively
imaged. Finally, some were not related in either way.

In addition to the two types of relations and how
they interact, another question considered in the first
two eXperiments can be examined more c¢losely in Experiment
3, concerning the existence and use of different routes
for retrieval of items in memory. In the first two
experiments, the comparison of recall on the exemplar cue
test and the name cue test suggested that two different
types of retrieval are in fact possible, with the type
used depending on the information provided in the cue, and
that available in memory. The data indicated that recall
can occur both through the mediation of categorical
information in memory, in a kind of generation-recognition

process, and by the retrieval of episodic records of the
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cue and target items having been processed together.

In the third experiment, three different measures
ef recall allow us to examine the use of the different
types of retrieval further. Each of the sets of words
presented for study consisted of the name of a category
and two exemplars: some exemplars were members of the
named categories and others were not. On the tests, one
of the items in each set was given as a cue for the recall
of the other two. In this way, we can look at the recall
of a categorical exemplar given the name of its category
as a tue, and also the recall of the name, given an
exemplar as a cue. These measures should give some
indication of the use of higher order categorical
information in the process of recall, with and without
episodic relations between the items. Moreover, the
recall of cne exemplar with the other as a cue was tested,
with no episodic relation existing between the two. Such
recall must occur by means of mediation by the categorical
name.

Several authors have suggested that higher order
categorical information mediates recall. Estes (1975).
for example, suggested that study of a categorical
exemplar within a list not only creates a trace of the
exemplar and its list context, but also activates a
previously existing trace of that exemplar with the name

of its category. Upon recall of the name, a new trace is
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then established that contains the exemplar, its label,
and the list context all together.

Mathews and Tulving (1973}, in a study of
repetition effects, presented eXemplars together with
category labels. They found that repetition of the higher
order categorical unit improved the level of recall, even
without repetition of the exemplars. Moreover, the effect
of repetition was not to improve the recall of particular
exemplars, but rather to improve access to categories, as
seen in the recall of exemplars from a greater number of
categories. That is, it was not the overall number of
recalled exemplars that was affected, but the number of
categories from which exemplars were recalled. Their
conclusion was that in recall, access to items occurs
through the mediation of the higher order unit.

In a2 similar vein, Mathews (1977) found that after
study of twoe nouns and a category name, one noun enabled
recall of the other only if the categorical label was also
recalled. He concluded that rather than the two nouns
becoming directly associated with each other during study,
each became associated with the name in the context of
which it had been seen. Recall of the nouns was mediated
by the categery name.

It has also been suggested that mediation can
occur with episodically formed relations. A study context

common to two items has been shown to mediate cued recall
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if the items are unrelated to it or to each other, if
study processes relate the items to the context. Winogragd
and Lynn {1879) showed that although cued recall of
unrelated words that have been imagined separately is
generally poeor, the presence of a common context in which
to imagine each of them, such as imagining each of the
items in a restaurant, makes recall substantially better.
Further, Begg and Sikich (1984) demonstrated that it was
interactive imagery of each of the items with the context
that helped recall. They had subjects study unrelated
pairs of words either interactively or separately, and
either interacting with a contextual item or not.
Interaction with the context helped the recall of
separately imagined pairs. That is, the episodic relation
with the contextual word mediated in the recall of werds
that were not themselves related.

In the present experiment the combination of the
different testing conditions and the variations in
existing relations, both permanent and episodic, allow the
examination of the ways in which the information in memory
and the information provided in the task interact to

determine the nature of retrieval.

Method

Subjects

The subjects were introductory psycheology students
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unrelated categorical names. Finally, in some sets all
the words were redistributed so that each set consisted of
a label and two unrelated words.

To increase the generality of the results, a
second list was constructed by reassigning the 40 sets to
the five item types; thus each categorical label appeared
with different combinations of words in the two lists.

Each of the two versions of the list was
videotaped and presented on a monitor in two different
ways. In one presentation, the three words of each set
were shown simultanecusly in a triangular array, with the
categorical name at the top and the other items below it
to the left and right sides of the screen. The five typel
of sets were intermixed so that each was represented in
all parts of the list. The triplets were shown at the
rate of approximately ten seconds from onset to onset.

In the second type of list presentation, the same
sets were broken up into 80 pairs, such that the category
names were shown twice, once with each of the exemplars in

the set. Each word appeared in the same place on the
screen as it did in the triangular array, with the names
at the top of the display. and the exemplars below them
and either to the left or the right. For half the sets,
the two pairs that contained the same categorical label
occurred in immediate succession, For the other half,

there were nine intervening pairs. The pairs were
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presented at a rate of five seconds from onset to onset,
to equate the amount of time for study of each complete
set in the two presentation conditions.

Three tests of recall were prepared for each list,
each to be given to a third of the subjects. One word
from each triplet was given as a cue, and spaces were
provided on the test paper for the recall of the two words
with which the cue had appeared. On a third of the tests
the cues were the category name from each set, on another
third the cues were the left items, and on the remaining

tests they were the right items.

Procedure

HBalf of the subjects were shown cne of the lists
of words:; the other half were shown the other list which
contained a different combination of categories and
exemplars. The subjects were instructed to study the
lists by using either interactive or separate imagery.
Half of the groups were asked to form one interactive
image of the top and left items, and another interactive
image of the top and right items. For the triplet array
this required the formation of two images for each set; in
the paired array, one image was formed for each pair. The
remaining subjects were told to form a separate image for
each word. In no case were subjects to imagine the two

exemplars together.
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Following study, the subjects were given a test of
recall, in which they were given all the top, left, or
right words and asked to write down the other two words
from each set. For the triplet array. the recall targets
were the two words that appeared on the screen with each
cue. For the list of pairs, the targets were the word
that was paired with each cue on the screen, and the werd
that appeared somewhere else in the list with the same
category name. The subjects took about seven minutes to

complete each test.

Results and Discussion

The results were analyzed by a series of analyses
of wvariance, which included as factors the type of item,
the instructions for study, the presentation array,
whether the two items representing a particular category
in the paired array were presented in that list in
immediate succession (massed) or with nine intervening
items (spaced). and which item was given as a cue on the
test. The two versions of the list 4id not produce
different results, and the results were collapsed in all
analyses.

The first set of analyses to be presented concerns
the cued recall measures, with different kinds of
relations between the cue and target items and between

them and the other members of the sets. The second set of
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analyses was dedicated to the measure of mediated recall;
that is, cued recall in cases in which there was no
association between the cue and target, except by means of
a mediating item with which they were each related in

various ways.

Item Recall

The first set of analyses concern the proportions
recalled of words from the various types of items. The
item types reflected the different combinations of
relations present in the sets of words. They were defined
according to whether or not the cue and target words in a
set were permanently related, and whether or not each was
related to the third word in the set. Five types of items
resulted from this categorization, examples of which are
shown in Table 2. Por the sake of simplicity in the
table, not all the cue conditions have been shown.
However, all the possible combinations of relations are
illustrated. 1In one item type, all three words were
permanently related to each other. An example is the set
shown in the top row of the table, FUEL - GASOLINE,
KEROSENE. Consider the case in which the left exemplar is
given as a cue for recall of the right exemplar: the cue
(GASOLINE) and target (KEROSENE) are categorically related
to each other, and they are both related to the third word

in the set. being members of the category named FUEL.
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In a second type of set, the cue and target were
categorically related to each other, but they were not
related to the third word. If we again consider the case
in which the left exemplar was given as a cue for recall
of the right exemplar, an example of this type of set
would be ANIMAL - MAYOR, GOVERNOR, as shown in the left
column of the second row. The cue, MAYOR, is related to
the target, GOVERNOR; but neither is related, to the
category ANIMAL. In another type of set, the cue and
target were not related to each other, but the target was
related to the other word in the set. For an example,
look at the set FOOTWEAR - SODIUM, SLIPPERS in the left
column of the third row. The cue and target, SODIUM and
SLIPPERS, are not related to each other: but the target
SLIPPERS is a member of the category named by the other
word, FOOTWEAR. In the next type of set, the cue and
target were again unrelated, but in this case the cue word
was related to the third word. For example, in the first
set in the fourth row, ALCOHCOL - VCDKA, PINK, the exemplar
VODKA is the cue and is a member of the category ALCOHOL.
Finally. sets in which none of the words share categorical
relations served as a control. An example of this kind of
set iz shown in the bottom row of Table 3., BOAT - TENNIS.
SPINACH.

Three measures of recall were analyzed. The first

two are measures of associations between categorical
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exemplars and labels. One is the recall of categorical
names given exemplars as cues, and the other is the recall
of exemplars cued by the names with which they were
presented. The third measure is of associations between
categorical exemplars,

As in the first two experiments, there is a large
amount of data to present, but the important points can be
made guite simply. The major results will therefore be
discussed first. They will be followed by a more detailed
report of the full results, together with full statistical
analyses.

The major peint to be made is that there were very
different effects on recall of the nature of the
categorical relations available in a set, and of the newly
formed relations as determined by imagery instructions.
Very briefly. items sharing permanent relations were
recalled better than unrelated items; and forming new
relations by interactive imagery helped recall if there
was no other relation, but not if the items had been
related previously.

Consider first the recall of the category names
with exemplars as cues, shown in Table 4. It is clear
that the best recall occurred if all the items in a set

were categorically related (.70}, and somewhat lower

levels of recall were observed if only the cue and target

were related (.52). Many fewer names were recalled if
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they were unrelated to the cue: the means were .15 if the
names were related to the other exemplar in the set. and
.16 if the cue was related to the other word. Recall was
poorest in the completely unrelated sets (.10). Thus
recall was good if the cue and target were permanently
related to each other, and even better if the other word
in the set was related to them as well. Without permanent
relations between the cue and target, recall was much
worse, but there was a2 small but reliable advantage of
having a categorical relation between one of the words and
the other member of the set.

Interactive imagery led to better recall than
separate imagery, but only if the cue and target were not
otherwise related. Thus in the completely unrelated sets,
interactive imagery led to a mean level of recall of .16,
as opposed to .05 with separate imagery. In both cases in
which one of the words shared a categorical relation with
the third word, the means were .21 with interaction and
.10 with separation. In contrast, if the cue and target
were permanently related, there was no difference between
the two instruction conditions (.51 with interaction and
.52 with separation), and if all the words in a set were
related, separate imagery led to better recall (.72) than
interactive imagery (.67). Although the latter difference
is small, it is statistically reliable, with a critical

difference of .05 in a post hoc t-test. Thus if there was
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no permanent relation between the cue and target, c¢reating
a strong episodic one by means of interactive imagery
helped recall. But if there was already a relation
between the two words, adding a new one did not help, and
in some cases even hurt performance.

Turning now to the recall of exemplars with the
category names as cues, shown in Table §, we see a similar

pattern of performance, although at somewhat lower levels.

The best performance occurred after study of the words in
completely related sets (.57), followed by recall of items
that were related only to the cues (.43). Recall was
again very low if the cue and target were not permanently
related; in the present case, sets In which either the cue
or the target were related to the third word (both .10)
were not reliably different than completely unrelated sets
{.07). Thus the categorical names were effective cues
only for members of their categories, regardless of what
else was present in the set., They were especially
effective cues, however, if they had been presented at
study with both of their exemplars.

Once again, interactive imagery produced better
recall than separation if the cue and target were not
otherwise related. Mean levels of recall were .11 for
interaction and .02 for separation in the completely

unrelated sets; .13 and .07 respectively if the cue was

related to the third word, and .14 and .07 if the target
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and the other word were related. There was also a slight
advantage for interactive imagery in the case in which the
cue and target were related (.46 as opposed to .41 for
separation}. This was only because of an advantage in the
paired presentation condition (.50 for interaction and .30
for separation). In the triplet presentation array, there
was a substantial advantage for separate imagery aver
interaction (.52 vs. .41). If all the items in the set
were related, separate imagery (.60) was better than
interactive imagery (.55).

Thus with no permanent relation between the target
word and the cue, recall was helped by the establishment
of a new relation between them by means of interactive
imagery. If they were already related categorically, the
establishment of new relations had mixed effects. In the
paired array the new relations did help recall, but in the
triplet array they seem to have interfered.

Finally, consider the recall of one of the
exemplars in a set, with the other as a cue. shown in
Table 6. The pattern of performance is essentially the
same as those already discussed. Recall was once again
best in cases in which the cue and the target were
permanently related, with a mean of .25 if that was the
only permanent relation in the set, and a substantially
higher mean (.54) if all the words in the set were

related. Mean levels of recall were again much lower if
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the cue and target were not permanently related, but the
cue was related to the third member cof the set by being a
member of the named category {(.10) or if the target was a
member of the named category (.11}. Sets in which the
words were all unrelated again produced the worst recall
(.05).

As in the other measures, instructions had
different effects for different types of items. It is
important to keep in mind that interactive images were
never af the two exemplars: thus in the present cases the
interaction was never between the cue and target. If the
cue and target were not permanently related, recall was
better after interactive processing than after separation,.
although the difference was not reliable in the completely
unrelated sets (.06 vs. .04). The small size of the
effect is not surprising, because of the fact just
mentioned that the cue and target in this measure were
never studied in interaction with each other. The small
benefit of interaction appeared if each of the words had
been processed in interaction with the same categorical
label (.12 vs. 07 for interaction and separation
respectively in sets in which the cue was related to the
name; and .15 vs. .08 if the target was related to the
name). Such mediation by the category name will be
discussed in more detail in a later section,

If the cue and target were related, study






of the manipulations of presentation array. spacing, and
which item was the target, as well as the interactions of

these factors with the others previously discussed.

Recall of Category Names. The different

levels of recall for words from the different types of
items, described in the previous section, were based on a
large main effect of item type, EF{4,316)=228.4.
MSe=0.013, The effects of instructions were revealed in
an interaction between instructions and item type,
F(4,316)=5.04, MSe=0.013.

The type of item also interacted with the
presentation array, F(4.,316)=5.45, MSe=0.013. In most
types of items., the simultaneous and paired arrays did not
differ, but there were two exceptions. If the only
permanent relation in the set was between the cue exemplar
and the name, the paired array produced better recall of
the names (.60) than did the triplets {(.44)}). With a
strong relation between the cue and target, then, recall
was better if studied in the absence of any unrelated

items. The more narrowly focused study may have produced

more precise records for recall; Begg (1982) has suggested
the analogy of a narrow bandwidth producing high fidelity.
I1f there was a relation only between the cue and the other
exemplar, the name was better recalled if it was studied

in the triplet list {.18) than in pairs {(.13): the



permanent relation helped only if the related words were
seen together.

There was also an effect of spacing on the recall
af the names, F(1,79)=6.30, MSe=0.0013, with spaced
presentations (.34} producing better recall than massed
presentations (.31). The difference was reliable only in
the completely related sets, producing an interaction
between spacing and item type., F{4,316)=3.10,

MSe=0,034,

Recall of Exemplars with Category Names as

Cues. The effect of the different types of item in
which the words were studied was confirmed in a
substantial main effect, F(4,144)=143.8, MSe=0.0038.

The effects of instructions, which were different for the
different types of items and in the two presentation
arrays, are based on an interaction between instruction
and array, F(1,36)=4.50, MSe=0.0003, and a three-way
interaction between those twoe factors and item type.
F{4,144)=2,73, MSe=0.0038. The interactions occurred

because in the list of pairs, interactive imagery always

led to better recall than separate imagery: but in the
triplet array, words that were permanently related to the
cues were recalled better with separate imagery than with
interaction.

The presentation array itself had an effect in

94
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slightly better able to recall the first word they saw

with it.

Recall of Exemplars with Exemplar Cues. The

effect of item type as described previously was based on a
large main effect, F(4,316}=195, MSe=0.0087. The
effects af instructions were revealed in an interaction
with item type., F(4.316}=4.20, MSe=0.0087.
Instructions alsoc appeared in a three-way interaction with
item type and spacing, F(4.316}=2.80, MSe=0.022,
because in the completely related triplets, and in spaced
items in the paired array, interactive imagery was worse
than separation, but in massed items there was no
difference.

Performance was better if the sets had been
studied in triplets than in pairs (.28 vs. .14),
F(1.79)=30.4, MSe=0.0013. In the paired array. the
cue and target were never on the screen together: they
were never included in the same episode of study and so
there was no chance for an episodic relation to be formed
between them. Not surprisingly. then, the patterns of
recall over the different item types differed slightly in
the two arrays, producing an interaction between item and
array, F(4.316)=5.6, MSe=0.0087. There was no
difference in the paired list among the three types of

item in which the cue and target were not permanently
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related. Recall was extremely low in every type, ranging
from .02 to .07, with a mean of .04. Moreover, if the two
exemplars were related to each other but not ta the
category name., recall was much lower (.15) than in any
other case of recall in which the cue and target were
related. It was, however, higher than if the cue and
target were not related., suggesting that there was in fact
some benefit from the permanent relation, although very
small. Only in cases in which both of the exemplars were
studied with the name of their category was recall
relatively good in the paired array (.45).

Thus a permanent relation between two words in a
list is not of much help in their cued recall if the two
words are studied neither with each other, nor with the
name of their shared category. Perhaps, then, it is not
sufficient that the two categorical exemplars be tagged in
memory; rather, the occurrence of the relation between
them may have to be tagged. Note that if related cue and
target exemplars were studied together in the triplet
array. recall was relatively good (.36). The results are
consistent with those of the first two experiments, in
which recall was very poor for semantic relatives that
were not primed with their categorical labels but only
appeared separately, each with an unrelated item. If the
cue and target did not occur together and so the

occurrence of the relation could not be tagged in
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permanent knowledge, other tagged relations may have
mediated in recall to some degree. This can be seen in
the good recall in the paired array if all three items in
the set were related, so that the cue and target were each
seen with their categorical label. In such cases. the
category name may play a mediating role, as will be
examined in the next section.

Another difference between the two presentation
conditions should be pointed out. Whereas in the paired
condition the variocus items with unrelated cues and
targets did not differ from each other. in the triplet
presentation, recall was slightly better if one of the
jitems was related to the third member of the set (.14 if
the cue was related, and .19 if the target was. as opposed
to .08 if none of the words were related). This is
further evidence that having the entire set present in a
single study episode could allow recall to occur by means
of mediation by other items. However, the additional
routes for recall were not nearly as effective as a direct
association would have been.

As in the other measure of exemplar recall, the

words that were shown on the left side of the screen were

recalled better than the words on the right (.24 vs. .18),
F(1,79)=5.4, MSe=0.0013. The difference was more
pronounced if the cue and target were related, or if the

target was related to the other member of the set,
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producing an interaction with item type, F(4.316)=3.6,
MSe=0.0087.

Spaced items in the paired array were recalled
more poorly than the massed items (.13 vs. .16), in spite
of the fact that the same items were the better recalled
in the simultaneous presentation (.29 vs. .26). The
interaction was reliable, F(1,79)=6.4., MSe=0.0011.
Spacing also interacted with instructions,

F(1,79)=5.99, MSe=0,0011, with massed better than

spaced {.23 vs. 20) with interactive imagery. and spaced
better with separate imagery (.22 vs. .19). This was the
case only for recall of the left words, however: for right
exemplars. there was no effect of spacing., producing a
three-way interaction with recall target, F{1,79)=7.6,.

MSe=0.0011.

Summary af Xtem Recall

The results quite clearly point to the presence or
absence of permanent relations as the primary factor in
associative recall. In all measures of recall,
performance was much better if the cue and target items
shared a permanent relation, and recall was better still
if all the items in the set were permanently related.

This was true whether the entire set had been seen
together, in the triplet array, or it had been broken up

and seen in different parts of the list, in the paired
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that relates the cue and target to other availahle
knowledge can be used in the process of asscciative
recall. That is, if both the cue and the target are
related to something else in memory, can that common piece
of information be used to mediate in the retrieval aof one
from the other?

Mediated recall was examined by analvyzing exemplar
recall with the other exemplars as cues, in cases in which
the two exemplars were not permanently related to each
other. There were also no newly established relations
between the cue and target items, because interactive
images never included the two exemplars in a set. Thus
there was no relation at all between the cue and target
items in the assaciative recall task. However, the two
items had been seen with the same categorical label. Any
successful recall can therefore be assumed to have
occurred throcugh the mediation of the category name.

Three types of item fit the requirements for
inclusion in the analysis. Refer back to Table 3 for an
example of each; exemplar to exemplar recall is shown in

the column on the left. One type of set is those in which

the cue exemplar was related to the category name but the
target word was not. The example of this type of set is
ALCOHOL - VODKA, PINK, in which the cue, VODKA, is a
member of the named category. ALCOHOL. A second type of

set includes a target item that is related to the category
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name and an unrelated cue; for example, FOOTWEAR - SODIUM,
SLIPPERS. The third type is the sets containing no
permanent relations, such as BOAT - TENNIS, SPINACH.

There were three measures of interest. The
proportion of sets in which both the category name and the
target exemplar were recalled indicates the degree of
successful mediated recall. Sets in which only the name
was recalled suggest that although the name could be
retrieved given the cue, it did not provide a mediating
link to the other exemplar. Sets in which only the target
exemplar was recalled indicate a direct association
between the two exemplars without any mediation by the
categorical name. The latter measure is expected to yiel
.the lowest performance, because such an association could
be based neither on permanent relations, nor on
interactive study. It can be best seen as a baseline
measure.

Because in the paired condition recall in the
appropriate types of sets was so low, the more dedicated

analysis seemed unlikely to provide meaningful data.
Therefore, only the items studied in intact triplets will

be discussed in this section.
Table 7 shows the levels of mediated recall. The

columns for total recall show that overall. the most
recall occurred in the sets with permanent relations

between the category names and the cues, followed by sets
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in which the targets were related to the names. The
lowest total recall, consistent with the previous
measures, was for completely unrelated sets. The effect
of item type was reliable, F(2,76)=40.4, MSe=0.0011.

There was a main effect of instructions.
F(1,38B)=6.6, MSe=0.0002, with interactive imagery
generally leading to better recall than separate imagery.
There was also a reliable difference among the three
measures of recall, F(2,76)=23.7, MSe=0.0018. Names were
recalled alone in more cases (.15) than together with the
target exemplars (.09), and, as expected. the exemplars
were rarely recalled alone {.04}.

More importantly., the measure interacted with the
type of item studied, F(4,152}=24.5, MSe=0.013. In the
sets with cues related to the names, the most recall (.33}
was for the names alone. The names and the target
exemplars were less aften recalled together (.11}, and the
exemplars were hardly ever recalled alcone (.02). Thus if
the categorical name is related to the cue but not to the
target exemplar with which it was studied, mediated recall
does not often occur. Recall is relatively good for words
that are permanently related to the cue, as always. but
that does not necessarily help in providing access to
anything else. The lack of a relation with the target
prevented it from being accessed. Mediated recall was

somewhat more likely to occur after interactive imagery
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provided a new relation (.13}, than after separate imagery
(.08). Interactive imagery did not produce better recall
of the name alone, and recall of the exemplar alone was
not better after interaction than separation (.04 vs.

.03). Thus the benefit of forming a new relation was

specifically for mediated recall.

The pattern was different if the targets were
related to the names. Although recall was generally lower
than for the former items, subjects were relatively more
likely to recall the name and cue together. That is, the
names were recalled much less often in total than if they
were related to the cues (.19 vs. .44). But if they were
recalled, they were more likely to be produced together
with the other exemplar. All of the measures of recall
were somewhat higher after interactive imagery than
separate imagery. The episodic relation created by
interactive imagery benefitted recall of the mediator,

which had no semantic relation with the cue (.24 in total

after interaction vs. .13 with separation). In turn, it
alsc allowed greater recall of the target exemplar (.24
vs. .13).

In the completely unrelated triplets, with
separate jmagery recall was uniformly low across the three
measures; in fact, there was very little recall at all, as
was expected. Recall was slightly higher after

interactive imagery: particularly the recall of the names
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alone (.13), which was better than recall of the exemplars
(.04) or of the two together (.05). Despite the
difference between the two instructional conditions in the
recall of isclated names (.13 vs. .01}, there was
virtually no difference in recall of isolated exemplars
(.C4 vs. .03). The creation of episodic relations, then,
did not lead to mediated recall:; the only effect was to
increase recall of the mediator itself. Perhaps if an
item is included in two different images, interacting with
a different item in each, it may in fact act as two
different items. It has been suggested elsewhere (Begg,
1983: McGee, 1980) that a word may lese its separate
identity to some extent when imagined in interaction with
another item. Thus the same word imagined as interacting
with two different items may take on two identities that
are sufficiently different to prevent it from performing a
mediating role. The name interacting with one exemplar
may not be seen as the same thing as that in the image
with the other exemplar, and so, although accessed by the
first, may be unable to provide access to the second. The
reason this was not a problem for mediated recall in the
other two sets may have been because the mediator was
permanently related to one of the words., and so raliance
on the episodic relation was necessary only for recall of
the other word. In the absence of any permanent relation,

the process relied upon both interactive images.
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For illustrative purposes, the levels of joint
recall of the name and target exemplar that would be
predicted if the two were independent are shown in the
last column of Table 7. Each predicted proportion was
calculated from the product of the total levels of recall
of the name and the exemplar for that condition, as they
are shown in the fourth and fifth columns of the table. A
look at the actual levels of joint recall, and at the
predicted levels, suggests that the only cases in which
the two items clearly were recalled together more than
would be expected if they were independent, are the case:z
in which the name and target shared a permanent relation.

In summary, mediated recall was most likely to
occur if the mediating word and the target were
permanently related. If, instead, the mediating word was
related to the cue, it was well recalled itself but did
not often provide access to the target word. Mediated
recall, then, depends upon permanent relations. New
relations provide some benefit in getting to the mediator
if it is not already related to the cue, but the benefit
is not enough to make up for the lack of permanent

associations.

Conclusions

The results of the third experiment showed that

the primary determining factor in recall was a permanent
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relation between the cue and target words. Furthermore,
if a2all three items in a set were permanently related to
one another, recall was even higher than with a relation
only between the cue and target. This finding is
consistent with the results of the first two experiments.
There, recall of the target item was good if it had been
Seen with its categorical label, but was even better if
both members of the category had been seen with the label.
Access to other, relevant relational information in
permanent knowledge appears to be of benefit for the
recall of the target item. Purther evidence of this in

Experiment 3 is the fact that in the absence of a

permanent relation between the cue and target, membership
of either of those words in a permanent relation with the
third word in the set was of some benefit to recall.

The establishment of a new relation between items
did not help recall if those items were already related.
In fact, if the permanent relational information was
particularly strong, as in cases in which the whole set
was related, the addition of a new relation often hurt
recall to some extent. However, if the cue and target did
not share an association in permanent knowledge, recall
was improved by the establishment of a new relation

between them at the time of study.

Once again, then, the two types of relational

information show very different patterns in their effects
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on associative recall. What is interesting about the
result in the present experiment is that the two types of
information were encountered within the same episode of
study. In the introduction to Experiment 2, the
possibility was raised that the independence aobserved in
the first two experiments might be due to independence of
different study episcdes. But the present results show
clearly that even when the twoc types of information are
present in the same studied set, they show very different
levels of recall. Moreover, the pattern of recall of
items within a set differs substantially as a function of
the pattern of relations among the items within that set.
The present results allow us to conclude with more
confidence that the two kinds of information are in fact
different, and are used differently in recall.

The levels of performance in the measures of
mediated recall were in general very low, which might
place some constraints on interpretation of the results.
We can say that mediated recall was most likely to occur
if the mediating item and the target word were permanently
related. If the mediating word was related only to the
cue, it was well recalled itself, as in any case in which
the recalled word is permanently related to the cue. But
it was unlikely to provide access to the other exemplar in
the set, the target word. Mediated recall, then, seems to

be determined by the nature of relational information in
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permanent knowledge. A newly acquired relation improved
access to the mediator if it was not permanently related
to the cue. But it is difficult at this peint to say any
more about its effects. In the next experiment, the

question of mediated recall is examined further.



Chapter 5

EXPERIMENT 4

The purpose of the next experiment was to examine

in a more dedicated way the process of mediated recall,
The interest was in the role of a common study context in
creating an association in recall between words that were
not themselves related. The same basic methodology was
used as in Experiment 3, but an attempt was made to
increase recall to levels better suited for comparisons
among different conditions of study. To this end. shorter
lists were used, and each subject saw only one type of
set; the different possible relations among the three
words in a set were varied between subjects. In addition,
the sets were always presented with the three words on the
screen simultaneously. In the previous experiment,
performance was too low to enable meaningful comparisons
if the mediation occurred across different studied pairs.
Finally, because the interest was primarily in
recall mediated by the common context of a categorical
label, the lahels were never used as cues on the tests of

recall in the present experiment. Rather, one of the

exemplars was provided as a cue in each case, and the

measures of interest were the proportion of cases in which

11¢
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Method
Subjects
One hundred and thirty-four students in the
introductory psychology course participated in the
experiment for course credit. They were tested in groups.
which were randomly assigned to sixteen conditions, with

from 7 to 9 in each condition.

Materials and Procedure

Twenty of the categorical triplets from the
previous experiment were used. Four lists were
constructed, each containing all twenty of the categorical
names, and the two exemplars of each category that were
used before. Each list corresponded tc one of the types
of item in the previous experiment. In one list, the
three words from each category were always presented
together. In another list, each pair of related exemplars
was presented with the name of a different. unrelated
category. In a third list, the words were all rearranged,
so that the sets consisted of three unrelated words. In
the fourth list, the category name and either the left or
the right exemplars were related: the third item in each
set was a member of one of the other categories.

Each list was recoyded on videotape from a
computer-generated display., and shown on a television

monitor at the rate of 10 seconds for each set. The sets
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were shown in a triangular array, with the categorical
label at the top of the display, and the two exemplars
balow it to the left and right.

Two groups studied each of the lists. For each
list, one group studied the sets by forming a separate
mental image for each word. The other groups were
instructed to form two interactive images for each set,
one including the category name and the exemplar on the
left, and another for the name and the exemplar on the
right.

Two tests of cued recall were prepared for each
group. Half the subjects were given the word that
appeared on the left of each set as a cue and were asked
to write down the other two words in the set. For the
other half, the cues were the words that had been on the

right. The test took about five minutes to complete.

Results and Discussion

In the first part of the section. the total recall

of the categorical contexts, and of the target exemplars

will be briefly considered. Following the measures of

total item recall, the results of the more dedicated
analyses of mediated recall will be presented. The

important effects are those resulting from the

manipulation of the presence of permanent relations within

the sets, and the results of the different imagery
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instructions. 1In general, the changes in the design that
were aimed at improving recall were effective; the levels
of performance are substantially higher than in Experiment

3. However, the pattern of results is very szimilar.

Item Recall

Two separate sets of analyses were conducted. One
was for the two types of sets in which the category name
was permanently related to just one of the exemplars. The
other analysis included the sets in which all the words
were permanently related, ncone were related, and only the

two exemplars were related.

Recall of Category Names. Table 8 shows the recall of

the category names. As in the third experiment, recall
was best for items studied in completely related sets,
with a mean of .86. Also as before, recall was somewhat
lower, but also very good, if only the cue and target were
permanently related, with a mean of .77. Recall was, as
usual, much lower in any case in which the word given as a
cue was not a member of the tested category. Names were
recalled at a mean level of .26 in unrelated sets, .32 if
the cue was related to the other exemplar, and .Z7 if the
other exemplar was a member of the target category. The
main effects of item type in the two analyses were

substantial; F(2,95)=119.3, MSe=0.030 in the analysis
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including completely related items {labelled "all" on the
table}, unrelated items ("none") and items with related
exemplars (“cue and third word”); and F(1.,31)=72.2,
MSe=0.056 in the analysis of items in which the name was
related to one of the exemplars ("target and third word".
and "cue and target"}.

Adding a new relation by means of interactive
imagery had different effects for different types of
items, as in Experiment 3. In the first three item types
shown on the table, in which the cue and target were
unrelated, interactive imagery produced better recall than
was obtained after separate imagery. This was also the
case arithmetically in the fourth row, where only the cue
and target were related., but the difference was not
reliable (.79 vs. .74). In the bottom row, however, with
all the items in a set permanently related, separate
imagery was better than interaction (.89 vs. .82). The
analysis showed main effects of instructions,
F(1,85)=26.3, MSe=0.030 in the first and
F{1,31)=4.66, MSe=0.048 in the second, and an
instruction by item interaction in the first which

included "all®, "none", and "cue and third word" items,

F(2,95)=16.44, MS5e=0.030.

Thus the pattern of recall of the categorical
names is the same as it was in Experiment 3, If there was

no relation between the cue and target, recall was



11€
relatively low: but it was substantially better if a néw
relation had been created by means of interactive imagery.
If the cue and target were permanently related. the
imagery instructions made little difference: and if all
the words in the set were related, recall was better after

separate imagery than it was after interaction.

Recall of Exemplars. The pattern was somewhat

different for the recall of one exemplar in a set, cued by
the other exemplar. Once again, the data were analyzed in
two separate analyses, although they are shown together in
Table 9. The items in the first analysis are labelled on
the table as "“none", "cue and target", and "all". The
second analysis included the "cue and third word" and
*target and third word" items.

As always, mean recall was worst in sets in which
none of the words were related {(.10}. Recall was somewhat
better if either the cue (.25) or the target (.28) was
related to the third word in the set, meaning it was 2
member of the named category: the two did not differ from
each other. Performance was, as always, substantially
better if the cue and target were permanently related to
each other (.64) and better yet if all the words in the
set were related, with the cue and target both being
members of the named category (.76}. The pattern was

confirmed with a large main effect of item in the analysis



Table 9. Exemplar to Exemplar Recall: Experiment 4

PERMANENT

RELATIONS EXAMPLE SEPARATION INTERACTICN ht

IN SET with left cue INSTRUCTICHNE TINSTRUCTICNE

NONE BOAT 10 .1c .12
TENNIE SPINACH

CUE AND ALCOHOL .22 .27 .25

THIRD WORD VCDEA PINEK

TARGET AND FOOTWEAR .17 .29 .22

THIRD WORD SCDIUM SLIPPERS

CUE AND ANIMAL .82 LSS .£4
TARGET MAYOR GOVERNOR
ALL WORDE FUEL .8¢C .72 . 7€

GASOLINE EKEROSENE
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of "all", '"none", and "cue and target"” items,
F{2,95)=133.1, MSe=0.031, and no main effect of item
in the analysis of sets in which one exemplar was related
to the name.

Instructions had a different effect on the recall
of exemplars than it had on the recall of names. This is
not surprising if one considers the nature of the imagery
task. Recall that in the interactive imagery condition,
subjects formed images of each of the exemplars in
interaction with the category name. They never imagined
the two exemplars interacting with each other. Thus in
the present measure, interactive imagery did not encode
the cue and target together, as it did in the previous
measure of the recall of the names. There was no effect
of imagery instructions in the sets in which none of the
words were related (.10 in both conditions) or in the sets
in which the cue was related to the name (.27 for
interaction and .23 for separation: not a reliable
difference). The only case in which interactive imagery
produced better recall than separation (.39 vs. .17) was
if the target exemplar was related to the name. If the
cue and target were related. the results were the same as
in the other measure: there was no reliable difference ir
that was the only relation {.66 with interaction and .82
with separation) and a small advantage for separation if

all the words were related (.80 with separation vs. .72
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with interaction). The first analysis, then, showed no
effects of instructions. The second analysis showed an
interaction between instructions and the item types.
F(1,21}=13.70, MSe=0.009.

We can conclude that forming a new relation by
means of interactive imagery does not help if the words
were already permanently related. If the cue and target
are not related permanently, interactive imagery is aof no
help if the image does not include the cue and target
words. The only exXception is if the target exemplar is
permanently related to the name, in which case interactive

imagery of the exemplars and the name together helped

recall of the target exemplar as much as it helped recall
of the name; this parallels the effect found in the
analysis of mediated recall in Experiment 3, and will be
discussed in the next section.

Finally, it should be mentioned briefly that two
analyses were conducted which included recall of both the
exemplar targets and the category names. Because the
patterns were different for recall of the two different
targets, there were interactions between item types and
targets, F(2.,95)=93.4, MSe=0.012 in the first analysis
and F(1,21)=76.3, MSe=0.030 in the second. Further.
because of the different effects of instructions aon the
two recall targets for some types of items, there was, in

the first analysis, an instruction by target interaction.
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F(1,95)=39.0, MSe=0.012, and a three-way interaction

with item type, F(2,95)=11.7, MSe=0.012.

Summary of Item Recall. As in the previous

experiment, it is clear that recall was most successful if
the cue and target shared a permanent relation. The
probability of recall was particularly high if all the
words in a set were categorically related. Performance
was much worse if the cue and target were not permanently
related, although in the recall of exemplars there was a
small advantage if either of the words was related to the

category name. If the cue and target were not related

permanently, recall was helped if they had become related
in the course of study by means of interactive imagery.
The formation of a new relation did not help recall,

however, if there had already been a permanent relation.

Mediated Recall

The data will be discussed in terms of two
analyses. As in the analysis of item recall. the first

compared related triplets, sets with related exemplars,

and unrelated triplets. In the second, the two types of

items with a relation between the name and one exemplar

were compared. The three measures of interest were the
proportions of cases in which the category names were

recalled alone, the exemplars were recalled alone, and
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both were recalled together.

Table 10 indicates that the different types of
items showed very different patterns of recall over the
three measures. producing reliable interactions in both
analyses, F{4,190}=98.0, MEe=0.02 in the first, and
F(2,62)=80.5, MSe=0.021 in the second. The related
triplets, as always, showed the highest overall levels of
performance. This condition provided alternate ways to
retrieve the target exemplar, using either the direct
categorical relation between the cue and target, or
mediation by the name that was seen with both. The bulk
of the recall in the related triplets was of both the name
and the target exemplar together (.72). Subjects seldom
recalled the name without also producing the exemplar in
this condition (.14), and recall of only the exemplar was
even more rare (.08).

In the items with related exemplars, recall of
both the name and the exemplar had a mean of .27, and the
exemplars were recalled alone with a mean of .28; the
names were rarely recalled alone {.05). Clearly the

strong relation between the cue and target exemplars

allows direct retrieval without the use of the context.
with which they were not semantically related,

In the unrelated triplets. the highest level of
recall was for the names alone (.18). Recall of the

exemplars was poor, whether alone (.03) or tegether with



Table 10. Mediated Recall: Experiment 4

SET TYPE: NO WORDS RELATED e.g.. BOAT - tennis. zspinach

RECALL OF:
NAME AND NAME EYEMPLAR TOCTAL TCTAL PREDICTED
EXEMPLAR ONLY ONLY NAMES EMEMPLARS JCINT RECA
SEPARATION .CE .08 .C3 i€ e .2z
INTERACTICN .C8 .27 .02 25 1o .0z

NAME AND CUE RELATED (ALCCHOL - wvodka. pink)

NAME AND NAME EXEMPLAR TOTAL TCTAL PRECITCTED

EXEMPLAR CNLY CNLY NAMES EXEMPLARS JCINT RECALT
SEPARATICN .12 .55 .04 .15 .22 .17
INTERACTION .1¢% .54 .08 .18 .27 L2z

NAME AND TARGET RELATED (FOOTWEAR - zodium, zlippe:

NAME AND NAME EXEMPLAR TCTAL TOTAL PREDICTED

EXEMPLAR ONLY ONLY NAMEE EXEMPLARSE JCOINT RECALT
SEPARATION .18 .02 .00 .18 .1g 22
INTERACTION .20 .C&E .09 .28 -39 13

EXEMPLARE RELATED (ANIMAL - maycr, governor)

NAME AND NAME EXEMPLAR TCTAL TCTAL PRERICTEDR

EXEMPLAR CONLY ONLY NAMES EXEMPLARE JCINT RECALL
SEPARATION .10 .00 .52 .10 .E€2 el
INTERACTION .44 .09 .23 .53 g7 24

ALL WORDS RELATED {FUEL - gasoline, Kerosecne!

NAME AND NAME EXEMPLAR TOTAL TCTAL PREDICTED

EXEMPLAR ONLY QONLY NAMES EMEMPLARS J2INT RECALL
SEPARATICN .17 .12 .Cc2 .85 .80 P
INTERACTICN €€ .18 (817 .82 .72 g2
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the two cases in which the name and the target were
permanently related.

Item type and measure interacted with instructions
in the analysis of the first three types of item,
F({4,190)=17.9, MSe=0.02. Instructions for interaction
led to slightly lower recall of the two targets together
than separation in related triplets (.66 vs., .77). but led
to substantially better recall of both together in the
sets with a relation only between the two exemplars (.44
vs. .10). Interaction also improved recall of the two
together if the target was related to the name but the cue
was not (.30 vs. .16). As usual, then, interaction helps
if there is no permanent relation between the cue and
target, but is of no added benefit if there is aone.
Similarly. as in Experiment 3, in the unrelated sets
recall of the mediator was higher after interactive
imagery (.27) than after separation (.08), although it did
not help recall of the exemplar (.02 vs. .03) or of the
two together (.08 vs. .08). 1In all cother comparisons
interaction was slightly, but not reliably higher, with
one important exception. Recall of the exemplar alone in
cases in which that exemplar and the cue shared the only
permanent relation was much higher in the separate imagery
condition (.52) than after interactive study (.23). Once
again, an episodic relation was of no benefit in

comparison with cases with no new relation., if a permanent
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relation already existed; particularly if the episodic
relations brought in another word. Any relations with a
mediator were unnecessary if there was a direct permanent
association between the cue and target available for use:

in this case such a relation interfered substantially.

Summary of Mediated Recall. In summary., for mediated

recall to occur, there had to be a permanent relation
between the mediating contextual item and the target word.
There alsco had te be scme kind ¢f relation between the
contextual item and the cue. The relation including the
cue could be a permanent categorical relation, as in the
completely related triplets. It could also be 2 newly
established relation, as in sets in which the name and the
target were permanently related and each of the exemplars
had bhecome related to the name by means of interactive
imagery. Under any other conditions, a relation of either
type between the cue and target led to good recall of only

that target:; mediated recall did not occur.

Conclusions

The results of the fourth experiment confirm these
of the third. The higher levels of performance allow a
better look at the use of mediating contextual items in
cued recall. Although many of the scores were

substantially higher in Experiment 4. the cases in which
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there was virtually no recall in Experiment 3 were again
extremely low. The fact that providing an oppertunity for
maximal performance was successful under some conditions
suggests that in the other cases there really was no way
to recall the items. Alternatively, those cases may
require very different conditions to allow recall; in
either case, they are clearly different. The very low
recall was generally in cases in which there were no
relations of either type between the cue and target items.

A permanent relation between an item and the cue
allowed relatively good recall of that item, but had

little effect on the recall of the third word. Thus if

the categorical relation was between the two exemplars,
recall of the target exemplar was good, but the category
name was poorly recalled. If the cue was a member of the
named category, the name was recalled often, but the other
exemplar was much less so.

The affect of creating new relations between items
was generally to improve cued recall only of those items.
Interactive images always contained one exemplar and the
category name; therefore, interactive imagery improved the

recall of names. The only case in which the creation of

an episodic relation led to mediated recall of the other
exemplar was if the target item was a member of the named
category. In such cases, the newly formed relation

between the cue and the name provided access to the
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mediating name; with the mediator thus accessed, the
permanent relaticn with the target ensured that it too was
recalled.

The conclusions concerning mediated recall that
were made tentatively on the basis of data from Experiment
3 have been confirmed. Mediation in recall appears to
depend upon the availability of relations in permanent
knowledge. The effect of newly established relations is
to increase the likelihood of access to the common
contextual items. They do not, however, enable the
contextual items to act as mediators and provide access to

the other items. Perhaps., as suggested earlier., this is
because of encoding variability. A category name imagined
in two different images with different items may be
encoded quite differently in each case. For the
contextual items to act as mediators, they must share
permanent assoclations with the target items in memory.

In Experiment 1, an analysis was presented which
showed that exemplars that were associated with category
names, and thus recalled when those names were provided as
cues, were not assoclated with other exemplars of the same
categories. The conclusion was that the exemplars of a
category are independent of each other. each of them being
associated with the higher order category name in an

independent relation. The measure of mediated recall in

Experiment 4 supports that analysis. giving evidence of
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the existence of associations in memory between
categorical items and the higher order categorical labels,
and their mediating role in recall.

The results are consistent with the ideas of
people such as Mathews (1977}, Mathews and Tulving (1973),
and Estes (1975), c¢ited previocusly. They and others have
propoesed a system in which categorical items are
associated in memory with the higher order categorical
names, and in which recall of an exemplar is mediated by
that higher order unit. The present experiment provides
an example of how a relation with a category name in
permanent memory can mediate in the recall of an exemplar

The pattern of results observed in Experiment 4
also shows the use of the two different kinds of relations
together in recall. Although the mediated recall of one
exemplar given the other, unrelated, exemplar as a cue
reguired a categorical relation between the target and the
mediating name, mediated recall was most likely to occur
if there was alsc an episodic relation linking that name
with the cue. The pattern shows clearly that relations in

permanent memory, and new relations acquired at study. can

work together to provide all the information needed for

maximal recall.
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the target word and the cue: presumably, interpretation of
the two in relation to each other established a new
relation between them. In other cases, the two words
remained unrelated, because they were not the two words
that were compared in the judgment at study. The design
also allows us to compare the effects of relatively
stronger or weaker episodic relations. We can expect,
following the results of Begg (1978b), that the relatien
between previously unrelated items will be a strong one if
the instructions are for the processing of similarities,
and weaker if they are for contrastive study.

In Experiment 1, the items were studied by means
of similarity and contrast judgments. In that experiment,
recall of newly associated pairs was so low that the
differences between the two types of study were not
meaningful. The present paradigm, however, as used in
Experiments 3 and 4, has been more conducive to the
establishment of new relations and their recall. It
therefore offers an opportunity to observe the effects of
these types of study.

The first four experiments clearly established the
difference in the effects of adding a new relation between
words that were already related, and between words that
were previously unrelated. In the present experiment, the

focus is entirely on words that share no relation in






would be BOAT - TENNIS, SPINACH. In the other list the
categorical name in each set and either the left or right
exemplar were related, and the other exemplar was a member
of a different category (e.g.. ALCOHOL - VODKA. PINK}. In
all cases, therefore, the two exemplars in a set were
unrelated at the ocutset of the experiment.

Each of the two lists was studied in four
different ways, by separate groups. The four types of
study resulted from a factorial combination of two
variables. One of the variables was the instructions for
study. Half of the subjects were instructed to think of
as many ways as they could in which the two words in
question were similar to each cother. The other half were
instructed to think of ways in which the words were
different. The other variable was the two words from a
set that were included in the new relation formed at
study. One group in each instructional condition made the
comparison between the two exemplars; in the examples
above, subjects would make the similarity or contrastive
decisions for TENNIS and SPINACH, or for VODKA and PINK.
The other group compared one of the exemplars with the
category name. In all cases, the similarity or contrast
judgments were made for two unrelated words. Thus in
cases in which the name was related to one of the
exemplars., subjects were asked to compare it with the

other, unrelated word; in the set ALCOHOL - VODKA., PINK,
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for example, they compared ALCOHOL and PINK. In unrelated
triplets such as BOAT - TENNIS, SPINACH, they were tcld to
compare the name with whichever exemplar they chose.

To summarize, eight study conditions resulted from
a factorial combination of two types of item sets
(unrelated, or with one exemplar belonging to the named
category), similarity or contrast instructions for astudy.
and comparison of an exemplar with either the categorical

name or the other exemplar.

After they had studied one of the lists, the
subjects were given a test of cued recall in which one
exemplar from each set was given as a cue, for the recall
of the other exemplar and the category name. Thus in the
example given above, the cue might be TENNIS, and the
subjects would be asked to recall SPINACH and BOAT. Half
the pecple in each group were given the left exemplar of
each set as the cue; the other half received the right
exemplars as cues. They spent about five minutes writing

the test.

Results and Discussion

The first part of the section presents the total
levels of recall of the categorical context items, and of
the target exemplars: as in the previous chapters., the two
types of recall targets will be considered separately.

Following the presentation of total item recall, more
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dedicated analyses of mediated recall will be discussed.
The data seem complicated, but the message is guite clear,
and consistent with the previous findings: recall was
best if the cue and target shared a well known categorical
relation. Without such a relation, reczll was aided by a
newly established relation between the cue and target, by
means of a comparison made at the time of study. Thus
recall was relatively good in most cases if the target
item had been a part of the study comparison. as opposed
to cases in which it had not. As in the preceding
experiments, exemplar recall mediated by the category name
was most likely to occur if the target was permanently
related to the name, and a study comparison established a

new relation between the name and the cue.

Item recall

Two separate analyses were conducted for the
recall of each type of target. 0One compared the
completely unrelated sets with the sets in which the
category name and the cue were related. The other
analysis compared the unrelated sets with sets in which
the name and the target exemplar were related. Both types
of analysis included as facters the type of item. the
instructions for study. and whether the comparison at
study had been between an exemplar and the category name

or between the two exemplars.









(.70 vs. .61). Thus in the analysis comparing the
unrelated sets with sets in which the third word was
related to the target, there was z main effect of
instructions, with similarity (.22) better than contrast
(.26), F(1,126)=5.0, MSe=0.040,. In the analysis that
included items in which the cue was related to the target
name, there was an interaction between instructions and
item types, F(1,126)=8.63, MSe=0.029, with similarity
(.21} better than contrast {(.13) in the unrelated
triplets. and contrast (.70) better than similarity (.€1)
with related cues and targets. The pattern is as expected
on the basis of previous experiments; unrelated items are
recalled better after similarity judgments, and related
words are recalled better if they have been contrasted
{Begg, 1978b: Epstein et al.., 1975).

Not surprisingly., recall was better if the
comparison made at study included the recall target than
if it did not. Thus with the category name as the target
for recall, a comparison between an exemplar and the name
was better than a comparison of the two exemplars (.45 vs.
.38)., This was shown as a main effect of the comparison
item in each of the two analyses; F(1,126)=6.49,
MSe=0.029 in the analysis including items with the cues
related to the names, and F(1.,126)}=7.79, MSe=0.C40 in
the analysis with items in which the target exemplar was

related to the name. Study comparisons, as suggested in
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the introduction to this experiment, cause the words to be
processed in relation to each other, thus providing an
opportunity for a new relation to he formed between them.
The present result is therefore consistent with the
results of the previous experiments. If the cue and
target items on a test of recall are not permanently
related, recall is helped if a new relation is established

between them at study.

Recall of Exemplars. Table 12 shows the recall of one

of the exemplars in a set, with the other exemplar as a
cue. Recall that the two exemplars were never
categorically related directly with each other: what

varied over the different item types was whether either of

them was related to the category name with which they were
presented.

As always, there was a large effect of whether
there were permanent relations present in the set, in both
analyses, F(1,126)=14.92, MSe=0.058, and
F(1,126)=25.07, MSe=0.054. The lowest recall accurred
for words that had been studied in unrelated triplets,
with a mean of .24. Recall was better in the other two
types of sets, in which either the cue exemplar (.40) or
the target {.44) was related to the third word in the set.
Note that the latter two levels of exemplar recall are the

same as the level in the preceding measure of recall of
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clearly consistent with those of the previous experiments.

Consider the effect of study comparisons with the
category names in the latter two cases, in which the name
shared a well known relation with one of the other items.
Recall that the comparisons were always made between two
items that were previously unrelated. In the cases in
which one of the exemplars was related to the name, the
comparison was between the name and the other, unrelated
exemplar. Following study there would therefore be a
permanent categorical relation between one of the
exemplars and the name, and a new episodically formed
relation between the other exemplar and the name. The cue
and target items on the test, then (the two exemplars).
although not directly related to each other., are both
related to the third item with which they were presented,
As in Experiments 3 and 4, this provides an opportunity
for the common contextual item to act as a mediator in
recall. Recall can therefore succeed, just as it 4did if
the cue and target were directly compared to each other
and thereby newly related. Further discussion of such
mediation in recall will follow in the next section.

Finally, similarity judgments always led to better
recall than contrastive judgments, as reflected in main
effects in the two analyses. F(1,126)=13.47, MSe=0.058
and F({(1,126)=11.23, MSe=0.054. The effect is

consistent with the previous results, as well as other
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research. in which similarity instructions are the more

successful with items that are unrelated to each other.

Summary of Item Recall. The pattern of recall over

the different types of items was consistent with the
results of the other experiments. The probability of
recall was highest if the cue and target words were
categorically related to each other, and lowest if none of
the words in the set were permanently related. If the cue
and target were not permanently related, recall was helped
by a relation between either of them and the third werd in
the set. The categorically unrelated cue and target were
recalled best if joint processing had created 2 new
relation between them. Instructions to study the words by
making similarity comparisons led to better recall than
instructions for contrasts, unless the cue and target were
related. In most cases, recall was better if the study
comparison included the target word than if it did not;
the only exception was no difference between the two
comparison conditions in the recall of the exemplar if the

cue and the name were related.

Mediated Recall

As in the previous experiment. the measures of
interest for examining mediated recall were the

proportions of cases in which the categery names were



recalled alone, in which the exemplars were recalled
alone, and in which both were recalled together. Full
analyses were done which included this variable in

additien to all of the ones discussed with respect to item

recall. However, most of the results have already been
discussed in the preceding section. In the present
section, only the measure of interest for mediated recall,

as described above, will be considered, with the other

factors discussed only as they affect it. As before. two
separate analyses were done comparing the unrelated sets
with each of the other two types of sets. An additional
analysis compared the two types of items containing
permanent relations directly with each other. The results
are shown in Table 13.

There were main effects of the measure in all
three analyses, F(2,252)=8.63, MSe=0.039,
F(2.252)=30.2, MSe=0.022, and F(2,126)=40.0,
MSe=0.057. Overall, the most recall was of the two words
together (.25), followed by recall of the names alone
{.17), and recall of the exemplars alone {.11). However,
the patterns were, as always., different for each of the
types of item, resulting in item by measure interactions
in all three analyses, F(2,252)=29.8, MSe=0.039,
F(2,252)=56.8, MSe=0.022, and F{2,136)=46.0,
MSe=0.024. In the unrelated sets, shown on the table in

the panel on the left, recall of all types was gquite low,



Table 13. Mediated Recall: Experiment §

SET TYPE: NO WORDE RELATED e.g., BOAT - tenniz, zpinach

RECALL 2F:

INSTRUCTION COMPARISCN EXEMPLAR ONLY ONLY N&

NAME AND NAME EXEMPLAR TOTEL TC
AMES EX

SEIMILARITY NAME .12 .13 5 2¢g 17 04
EXEMPLAR .11 .07 3e 1e La2 .22
CONTRAST NAME .C5 15 Qe 2 .28 Lo
EXEMPLAR .02 o2 21 5 .24 .21

NAME AND CUE RELATED e.g.. ALCOHZL - vodka, pini:

RECALL CF:

NAME AND NAME EXEMPLAR TCTAL TCTAL
INSTRUCTION COMPARISON EXEMPLAR ONLY ONLY NAMES EXEMPLARE D=
SIMILARITY NAME .37 .27 .¢2 .Ea 4£ .22
EXEMPLAR .33 .25 .12 .59 .48 .27
CONTRAET NAME .28 .42 .05 72 .22 .22
EXEMPLAR . .28 .42 .0¢ 70 .24 .22

NAME AND TARGET RELATED e.g., FOOTWEAR - =zedium. zligper:s

RECALL OF:
NAME AND NAME EXEMPLAR TOTAL TOTAL
INSTRUCTICN COMPARISON EXEMPLAR ONLY ONLY NAMEZ ENYEMPLARS D-
SIMILARITY NAME .41 2 07 -82 12 ZE
EXEMPLAR . 2% .22 .12 .22 e M
CONTRAET NAME .32 .C<g .C .22 2 i
EXEMPLAR .24 C4 ols. .22 12 i

Examples are cases in which the left exemplars were given 23 the cues.

* P represents the predicted level of joint recall of the name and the
exemplar if they are independent.
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and there was not much difference among the measures.
When the cues were related to the names, the name and the
target exemplar were recalled together relatively often,
with a mean of .22, but the names were recalled alone
equally often (.35). whereas the exemplars rarely were
recalled alone {.08). That is, although recall of the
name was quite high (altogether, .66} it brought with it
the exemplar in only .60 of the cases. On the other hand,
in the sets in which the target exemplars were related to
the names, in almost every case in which the name was
recalled, the exemplar was recalled as well. Recall of
the two together was almost the same as in the other sets
with relations (.36), but names and exemplars were almost
never recalled alone {.06 and .08 respectively). Once
again, as shown in the last column of the table. the
clearest cases in which recall of the name and target
together was more than would be expected if they were
independent, cccurred if the two shared a permanent
relation. Thus a permanent relation between the

contextual item and the target for recall increases the
likelihood of mediaton; this is consistent with the

results of the previous experiments.

The measure interacted with instructions in the
analysis of the unrelated and the related cue sets.

F(2,252)=6,59, MSe=0.039, and the analysis of the two

types of szets with relations, F(2,136)=3.37,
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MSe=0.087. Similarity instructions were better than
contrast instructions for the recall of exemplars and
names together, and arithmetically better for the recall
of exemplars alone. However, if the cues were related to
the category names, recall of the names alone was bhettar
after contrastive processing than similarity processing.
consistent with the findings of Begg (1278b): this
produced a three-way interaction between measure.
instructions, and items in the analysis comparing the two
types of item with relations, F{2,13€)=4.61,
MSe=0.,024.

The most interesting results can be seen in the
interactions between the measure (that is, recall of the
name alone, the exemplar alone, or the two together} and
whether the study comparison included the name or the
exemplar, in the two analyses comparing the unrelated sets
with the sets with related cues and related targets.
F{2,252)=9.43, MSe=0.039 and F(2,252)=22.3,

MSe=0.022 respectively:; and between measure, comparison
and item type, F{2,252)=6.42, MSe=0.039 and
F(2,252)=7.03, MSe=0.022. In the unrelated sets, the
word that had been part of the comparison was better
recalled than the other word, and they were seldom
recalled together. In contrast. in sets in which the cue
and the name were related, the name was recalled better

than the other weord, no matter what the study comparison






occur if two conditions are fulfilled. The target must
share a permanent relation with the mediater. and an
episodic relation between the cue and the mediator allows

access to that relation containing the target.

Conclusions

Experiment 5 shows that the conclusions drawn
previously about the different kinds of relations are, at
least to some extent, general. Certainly. the conclusions
about the use of newly acquired relations in recall are
not specific to relations formed by means of interactive
imagery. The effects found in Experiment 5 of relations
formed by means of similarity and contrast judgments are
comparable to the effects of interactive imagery. The
patterns of recall were therefore not attributable to some
characteristic of the imagery task itself. Rather, they
were the result of having studied two items in relation to
each other, thereby creating a new relation between them.

The effects of permanent relations found in the
present set of experiments may also be more general. Data
that have been reported elsewhere in the literature
suggest that the effects of permanent relations, obtained
here by using categorical membership. may be generalizable
to other kinds of permanent relations among items. Lupker
{1984) found semantic priming effects both with items that

shared membership in semantic categories, and with items
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that were associatively related but not members of the
same taxonomlc category., such as AUTHOR - BOOK or STORK -
EARBY. He suggested that the commonly found effects of
semantic relations may in fact be due to associative

relations between the items.
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iz the availability of the item with which the target item
was studied and hence the accessibility of the memorial
record. The recall of well known categorical sets can
occur in the same way if the appropriate information is
available. It can also, however, occur through the
mediation of categorical information in permanent
knowledge, in a kind of generation-recognition process:
performance is maximized by recent study of the items with
their categorical labels and thus the availability of the
relevant set of knowledge.

Experiments 1 and 2 also established that the
order in which the different kinds of information were
acquired did not affect subsequent recall. 1In Experiment
1, when the study list was learned, the categaorical
information had already been made available: in Experiment
2, the categorical information was not shown until after
the study list of unrelated pairs had been seen. The lack
of difference in recall lends support to the conclusion
that it is the entire set of information available in
memory at the time of the test that is used in the process
of recall.

In the first two experiments, the distinction was
established largely by the fact that a variable
influencing the availability of permanently known

information affected measures of categorical recall, but
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not the recall of episodic partners. In the remaining
experiments, it was supported by the fact that the method
used to study the items influenced the recall of newly
related words, but had a very different effect on the
recall of permanently known relations.

Experiment 2 examined the use of the two kinds of
relational information as they occurred together in sets
of items. It showed that a permanent relation between the
cue and target was the most effective facteor far recall;
but that in the absence of such a relation, recall was
helped by the formation of a new relation between the two
items at the time of study. The establishment of a new
relation did not help if the items were already related at
the time of study; in fact in many cases it hurt recall
somewhat. Thus if they are available, the process of
recall relies upon existing relatiens in memory. If they
are not available, relational processing at the time of
study improves the probability of successful recall. The
process, then, requires relations between the items. If
they already exist in permanent memory. those permanent
relations are used to retrieve the regquired item. If
there is ne known relation between those items., the
creation of one at the time of study allows the process of
retrieval to occur. Moreover, the availability of
additional relational information relevant to the cue or

target can be of benefit to recall. A triplet in which
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all the words were pre-experimentally related produced
better recall than if only the cue and target were related
to each other; and if the cue and target were not related,
recall was helped to a small extent if one of them shared
a categorical relation with the third item in the set.
There was evidently some benefit of having a relevant
subset of kKnowledge available at the time the items were
studied. Thus Experiment 3 showed that even within a
single episode of study, the two kinds of relation are
gqualitatively different, and are used differently in
recall.

Experiment 4 examined how the different relation:
can be used together for mediated recall, in which a
target with no direct relation with the cue is recalled
through the mediation of an item to which they are both
related. The results showed that mediated recall requires
a well known relation between the target and the mediator.
Newly established relations, however, are effective in
providing access to the mediator and its associate. That
is, if the cue is newly related to the mediator, there is

some probability that it will enable recall of that

mediator; if it does, the mediator's relation with the
target exemplar in permanent knowledge will ensure that

the exemplar will be recalled as well. A new relation

between the mediating item and the target, on the other

hand, was not always sufficiently effective to ensure that
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mediation would occur. Because of the lower probability
of recall based on a newly established relation, the
mediator gave access to the target in anly some caszes: in
many more cases, the mediator was recalled alone. ©Cnce
again, then, the two types of relations behaved very
differently. The interesting result of this experiment,
though, was that they could be used together in particular
circumstances to maximize performance. The combination
just described of relations within a set, of an episodic
relation between the cue and the mediating label and a
permanent one between the label and the target. produced
the highest probability of mediated recall. Thus althougl
they have been shown to be separate and independent, if
the circumstances require both types of information. they
can both be used for maximal recall.

Finally, in Experiment 5, the conclusions were
generalized to a different kind of study task. It became
clear that the observed patterns of recall were not simply
due to some characteristic of the imagery tasks used
previcusly, but were in fact attributable to the
estabklishment of relations between the tested items.

The results of the present experiments thus lead

to the conclusion that permanently known relations and
newly established relations provide different kinds of
information, which are used differently in recall. It is

clear that the difference is not simply a quantitative
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other must depend on accessing the specific record of
study of the two words together.

In the introduction to the thesiz, it was

suggested that both types of information and process are

needed to completely account for the process of recall,
and therefore neither of the two predominant accounts of
memorial processes are sufficient. The thesis has
provided evidence for both types of recall. Further, it
has shown that the two work together in the functioning of
the complete system. Let us now turn to the final gcal of
the thesis as stated in the introductory section: to form
a synthesis of the two approaches to recall.

As suggested previously. neither of the approaches=
in their extreme forms accounts easily for all the
phenomena of recall. It seems that the only way in which
either approach can give a complete account of recall is
to become less extreme, with each approach incorporating
components of the other. In the discussion to follow. it
will be suggested that there is really no substantial
difference between the two ways of describing memory.

Although they appear very different on the surface, and in

fact arise out of different research traditions, there is
functionally little difference in terms of the operation
of memory. The difference, rather, is in the emphasis

placed on each of the types of knowledge in the different

descriptions. Consider what happens to each of the
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accounts when they have been adjusted to address the
problems that were discussed in the introductory chapter.

It was pointed out in the introduction that
semantically related pairs are generally recalled better
than unrelated pairs, and that the different patterns over

various measures suggest that the difference is not simply

one of degree. In order for a trace account tao explain
differences in the recall of related and unrelated pairs,
some traces must be stronger than others; the accaunt must
include something like well-established or permanent
traces for pairs that are semantically or conceptually
related. How does this differ from a semantic network
account, in which semantic relations are permanently held
in memory? The only difference, it seems, is whether we
call the permanent representations "nodes" with links
between them, or "traces". Functionally, the memorial
processes would be the sanme.

Now consider a permanent network approach. with
modifications to account for new relations. It was
suggested earlier that the only way to account
satisfactorily for new relations, and the flexibility that
is often required in encoding, is by saying that something
like new traces must be formed when needed. Watkins and
Gardiner (1979) have asked why. if we allow for the
creation of traces, we need to hypothesize a tagging

mechanism at all. We can go even further to say that
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except for slight differences in terminology. this becomes
exactly the same account as a trace theory with some
permanently held information. Once again, the two are
functionally identical.

Thus we can conclude that the twec approaches to
explaining memory, which upon first consideration seem to
be directly opposed, are not necessarily contradictory.
Neither one is sufficient in its most extreme form. If
they are modified to accommodate zll the phenomena of
recall, the result is a synthesis of the two. Let us
consider further the nature of the memory system that sucth
a synthesis suggests. It is a system that is able to make
use of both types of relations between the items it is
required to retain. If semantically related items are
processed together. it should be able to make use of the
relational information in permanent memory in forming a
.record of that processing event. If the previcusly stored
information is not appropriate for remembering the
occurrence of a particular set of items, the system should
have the capability to add records of new relations
acquired in the interpretive study of the items.

The different types of information about the
studied items wouléd then be available for use in
retrieval. The process of retrieval could make use of
permanent semantic information, to aid access with the

appropriate sets of items. thereby narrowing the search.
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In fact, the experimental evidence shows that this is the
more effective of the two types of relational information:
throughout the experiments, the effectz of permanent
relations were larger than those of newly learned
relations. The use of permanent semantic information.
then, is evident in the relatively good recall of
permanently related pairs throughout the experiments. It

is also indicated in the mediating role of the names of

the categories in recall, particularly aszs seen in the
comparisons of exemplars and names as cues in Experiments
1 and 2. Recall was more likely if the names of
categories were given as cues than if exemplars of the
categories were used. With names given as cues, access to
the appropriate subset of knowledge is given: the only
thing that remains for the recall process to accomplish is
recognition of the correct response within that set. ©One
step in the process is eliminated, thereby increasing the
probability of successful completion.

If permanent categorical information is
unavailable, the recall process could make use of the
newly acgquired information resulting from the
interpretation of the items as a unit at study. The use
of such information is evident in the recall of unrelated

pairs in the experiments. In Experiments 1 and 2 for

example, recall of newly related pairs was best under

cenditions that could best be expected to make the traces
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of the study episodes accessible.

The idea that the process of recall makes use of
both kinds of information depending on their availability
suggests that the different types work together in an
interactive system. This can be seen in mediated reczll.
as examined in Experiments 3, 4 and 5 in cases in which
the cue and target words shared no relation. It was found
in all three experiments that the condition that was most
conducive to mediation by a contextual item in recall
included a combination of the two types of relation. That
condition was if the target item was permanently related
to the mediator, and a new relation was established
between the cue and the mediator to allew access to the
mediating item. Mediation, then, regquires a permanent
relation between the target item and the mediator. It was
noted previously that permanent relations have stronger
effects than newly established ones: only permanently
known relations were strong enough to ensure that if the
mediating item was recalled, it would in most cases bring
recall of the target exemplar with it., Medizated recall
also requires that the conditions of study are such that
this permanent relation can be accessed: to the extent
that newly established relations fulfilled this function,
mediated recall occurred.

Given the evidence of an interactive system using

all available information, we might define the memorisl
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record, or the commonly used term "memory trace", as being
the state of the entire system after a particular event.
After study of an item, the memory trace would be the
contents of the entire memorial system, including the
information that was there previously, and whatever was
added in the course of interpretation at study. This
interpretation is supported by the results of Experiment
2, which showed that the important factor was the total
set of information available at study., and not the order
in which it was acguired. If the studied items were ones
that were already known, they may have been "tagged" or
somehow activated in the system, and sc the memeorial
record includes the tag or record of that item's
geccurrence., If the studied items were not already known
or associated with each other, then they or their shared
relation could have been added, in which case they are now

part of the system and thus a part of the memorial record,

or the trace.

The distinction., then, would not be bhetween
different kinds of structural components cr mechanisms in
memory. The memorial record would always be of the same
sort: the total set of knowledge contained in the system
after study of the items in guestion. The distinction,
rather, is between different ways of acquiring., and
gaining access to, those items. The difference is that

some of the information that is encountered at study and
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required for recall is already known. whereas other
required information is not known at the time of study and
has to be newly added for the purposes of the specific
task, The process of recall makes use of whatever
information is available in memory. Of course some
information, the permanent semantic information, is more
effective in producing recall than the less
well-established new relations. But either or both can be
used., depending on which are available. That is, recall
depends upon the state of the memorial system at the time
it is tested.

Perhaps then the distinction can be accounted for

by the processing, or procedural., accounts of memory
(Kolers & Roediger, 1984; Keclers & Smythe, 1984; Roediger
& Blaxton, 1987: Roediger & Weldon, 1987). The difference
in the two conditions of relational information might be
in the differential need for relational processing. It is
whether the relational information in question was a well
established companent of the set of knowledge. or whether

it had to be added at the time of study. Permanent parts

of the system might have networks of associations built up
over time that can be used in the process of recall:; but
newly added knowledge wouléd more likely have %o stand on
itz own in its use in recall. Perhaps. then, permanently
related items best lend themselves to the processing of

relational information, whereas with unrelated items the
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nead in recall for item-specific distinctiveness is best
met., If this is the case, then the importance of both
types of relation for recall is clear. A number of
studies have shown that for maximal recall, both
item-specific and relaticnal information are necessary
(Einstein & Hunt. 1980; Hunt & Einstein, 1981}.

Encoding and retrieval would therefore he
processes that make use of the information already
available, and add whatever is lacking. The encoding of
studied items could be described as an interaction of the
information about the items currently available in
permanent knowledge, and that which is newly obtained from
the interpretive process at study. The retrieval process,
in turn, depends upon an interaction of the type of
information required for, and provided by, the retrieval
task, and the information available in memory at the time
of the test. Retrieval would make use of the total state
of the memory system, with whatever information is

available in it.

Extensions

It has been shown that the use of various
relations within a set of items, whether of the same or
different kinds, can be combined in the process of

recalling that set. An obvious question to pose next
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would be whether this is also true of information present
in different sets cof items. That is, can the available
information be combined across episodes of study. so that
the knowledge necessary for a particular recall task could
be drawn from previously encountered sets? Intuition
suggests that this must be the case; clearly, we are able
to combine knowledge acquired over different study
episcdes. An important follow-up to the work presented in
this thesis would be to examine the effects of relations,

of either kind, between items appearing in different

studied sets.

Experiment 3 attempted to do just that, by
breaking the triplets of words up into pairs and
presenting them separately for study. However, as noted,
performance on the tests was so low under those
circumstances that they did not vield useful data.
Attempts in Experiment 4 to raise the levels of recall
were successful, but the paired study condition was not
repeated. Given that it is possible to elicit greater
levels of recall, it would be interesting now to return to
the problem of the interaction of information across
different episcodes.

Throughout the thesis, only two states of
relational knowledge have been acknowledged: items either
share a well-established association in permanent memory.

or they have just become related after having shared no
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relation at all., It seemed necessary toc study these two
states in aorder to establish the distinction. It is guite
possible, however. that they are only the two extremes,
and that there are in fact different degrees of
relatedness between them. Perhaps. then, the phenomena of
recall reported here would be found to vary as a function
of the degrees of relationships. It is therefore likely
that subjects could be given pairs that were initially
unrelated and be trained to varying degrees, sao that the
items acgquired more or less well known relations. Cr
perhaps artificial stimuli could be used, for which some
associations could be very well trained and others only
weakly trained. It would also be possible to use
categorical exemplars that wvary in their typicality as
members of their categories. Ideas from a number of
sources lead to the expectation that performance measures
might differ with different degrees of relatedness. The
network models of semantic knowledge, for example., suggest
that the more similar two concepts are, with more
properties in common, the more links there are joining
their nodes in memory (Ceollins & Loftus., 1975). Moreover,
it has been reported that the speed, accuracy and
confidence of making categorical judgments have been found
to vary with the typicality of the items az members of
their categories (Rips, Shoben & Smith, 1973; Whittlesea,

1987).
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It is clear that there is a limit on the kinds of
generalizations that can be made from the present data.

It would, at this stage, be an unjustifiable leap to apply
the results to other kindz of cognitive taskz. There is
evidence to suggest that patterns of performance obszerved
in tasks requiring the recall of single words are not the
same as the patterns in tasks requiring the processing of
text (Levy & Kirsner, in press}. The patterns of use of
different kinds of information found here apply to some
very basic level of memorial functioning.

For example, the results of the present series of
experiments suggest that permanently known relations
provide the most effectively used type of information.
Recall is by far the best when such relations are
available, and is not improved any further if new
relations are added. New relations improve recall only if
there was neo relational information available without
them. (It cannot be said whether that is because
permanent relations are for some reason more appropriate
or important for recall, or simply because they are most
easily accessed and used.,) This is neot. however. to
suggest a less important status for new relations acguired
on the basis of the particular interpretive event. The
use of the different kinds of information depends upon
what is available in the system at the particular time,

and what is required for the task at hand. In the present
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context of learning isolated pairs or sets of words, given
both types of relational information, the permanently
known relations are the more readily usable. In other
contexts, the relative use of information of the different
types would in all likelihood be different, depending on
the information available and what is required in those
particular circumstances.

It remains to be seen how the knowledge gained
here can be applied to an understanding of other kinds of
cognitive functioning. To this end, an important
follow-up to the present work would be to incorporate the
different kinds of relational information into segments 01
text, to be studied by subjects and recalled.

At the root of much of our interest in permanent
knowledge is a desire to understand how it affects current
learning and memory. The present work has interesting
implications for an understanding of the optimal use of
different kinds of information for gaining new knowledge.
The results of the experiments confirm the notion that
information that we already possess is very influential in
new learning. They suggest that new caoncepts or events are
best learned and remembered if they are related to other
available knowledge at the time they are encountered.
Further, they suggest that the learning of new facts might
be most successful if, first of all, the learner is

reminded of knowledge he or she already has about the same






REFERENCES

Anderson. J. R. (19283). A spreading activaticn thsory cf
memory. Journal of Verbal Learning and Verbal
Behavior, 22, 2€1-235.

Anderson, J. R., & Bower, G. H. {19272}). Human
associative memory. New ¥York: John Wiley &% Soncz=.

Anderson, J. R., & Bower, G. H. {1974}. A propositicnal
theory cof recognition memory. Memory and Cognition.
2. 405-312,

Anderson, R, €., & Ortony, A. (1975). On putting apples into
bottles ~--~ A problem of polysemy. Cognitive
Psychology. 7, 187-180.

Anderson, R. C.. Reyneolds, R. E., Echallert, D. L.. & Goetz,
E. T. {1977). Frameworks for comprehending discourse.
American Educational Research Journal, 14,

357-381.

Anderson, R. C., & Shifrin. Z. (128C). The meaning of wcrds
in context. In R, J.Spiro, E. C.Bruce, & ®W. F.EBrewer
(Eds.), Theoretical issues in reading comprehensicon:
Perspectives from cognitive psychology, lingquistics,.
artificial intelligence., and education. Hillsdale,

New Jersey: Lawrence Erlbaum Assocociates.

Bahrick, H. P. {1969). Measurement of memory by prompted
recall. Journal of Experimental Psychology., 79.
213-219.

Bahrick, H, P. (1970). Two-phase model for prompted recazll.
Psychological Review, 77, 215-222.

Balota, D. A., & Lorch, R. F. Jr. (198€). Depth of automatic
spreading activation: Mediated priming effects in
pronunciation but not in lexical decisicn. Journal of
Experimental Psychology: Learning, Memory, and
Cognition, 12, 2235-~245,

Barclay. J. R., Bransford, J. I., Franks. J. J.. McCarrell
N. £.., & Nitsch, K. (1974). Comprehensicn a2nd semantic
flexibility. Journal of Verbal Learning and Verbal

Behavior, 13, 471-481.

Battig, W. F.., & Montague., W. E. (1959). Category norms for



1€5

verkbal items in 5% categories: A replication and extenszion
of the Connecticut category norms. Journal of
Experimental Psychology Monographs, 80 (2., Part

2,

Begg, I. (1273). Imagery and integration in the recza!l of
words. Canadian Journal of Psychology, 27.

159-167.

Begg, I. (1978a). Imagery and organication in memory:
Instructional effects. Memory and Cognition, £.
174-183.

Begg, I. (19278b). €imilarity and contrast in memocry for

relations. Memory and Cegnition, &€, 502-517.

Begg, I. {1982). Imagery. organization, and discriminative
processes. Canadian Jaurnal of Psychology. 2€.
273-290.

Begg, I. (1982). Imagery instructions and the organizaticn
of memory. In J. C. Yuille (Ed.). Imagery, memory
and cognition. Hillsdale, New Jersey: Lawrence
Erlbaum Associates.

Begg, I., & Sikich, D. ({1984}. Imagery and contextual
organization. Memory and Cegnition, 12. 52-52.

Begg. I. & Snider. A. (1987). The generation effect:
Evidence for generalized inhibition. Jcurnal of

Experimental Psychology: Learning, Memory. and
Cognition, 13, 553-563.

Begg. I.. Snider, A., Fecley. ¥., & Goddard, R. {manuscrigt
submitted for publication). The generation effect is no*
an artifact.

Begg, I., &% White, P. (1985). Encoding specificity in
interpersonal communication. Canadian Journal of
Psychology, 39, 70-87,

Bousfield, W. A. [1952). The occurrence of clustering in the

recall of randomly arranged associatez. Journzal of
General Psycheology, 49. 229-240.

Pcusfield, W. A., Cchen, BE. H.. & Whitmarsh, G. &. (19252},
Associative clustering in the recall of words of different
taxonomic frequencies of occurrence. Psychological
Reports., 4, 29-44.



=
th
th

Bower, G. H. (1970). Imagery as a relationzsl organizer in
associative learning. Jeournal of Verbal Learning and
Verbal Behavior, 2, 529-52323.

Bransford, J. D.., & Johnson, M. K. (1372). Considerztions of
some problems of comprehension. In W. G. Zhaze (E4d.).
VYisual information processing. New York: Academic
Press.

Erooks, L. R. (1978). Non-analytic concept formzation and
memory for instances. In E. Rozch & B. B, Lloyd (Edz.:}.

Cognition _and categorization. Hillsdale. New Jersey:
Lawrence Erlbaum Associates.

Chaffin, R. & Herrmann, D. J. {1987). Relation element
theory: A new account of the representation and procezszing
of semantic relations. In D. £. Gorfein & R. B. Hcffman
(eds.), Memory angd learning: The Ebbinghaus Centennial
Conference. New Jersey: Lawrence Erlbaum Associates.

Collins, A. M., & Loftus, E. F. (1975). A
spreading-activatien theory of semantic preocessing.
Psychological Review, 82, 407-428,

Collins, &. M., &% Quillian, M. R. (1989). Retrieval time
from semantic memory. Journal of Verbal Learning and
Verbal Behavicr, 8, 240-247.

Craik, F. I. M., & Lockhart, R. S. {(1972). Levels aof
processing: A framework for memory research. Journal
of Verbal Learning and Verbal Behavior, 11.
€£71-684,

Deese, J. (1259). Influence of inter-item assaciative

strength upon immediate free recall. Psychological
Reports, 5, 305-212.

Einstein, G. 0., % Hunt, R. R. (198C). Levels of procezsing
and organization: Additive effects of individuzal-item znrd
relational processing. Journal of Experimental
Psychology: Human Learning and Memory, €. 58g&-52¢2,

Einstein, G. 0., McDaniel, M. A., Bowers. C. A. g

=
D. T. {1984). Memory for prose: The influence of
relational and proposition-specific prcoccessing.
Journal of Experimental Psychology: Learning.
Memory. and Cognition, 10. 123-143.

tevens.

Epstein, M. L., Phillips, W. D., & Johnson, £. J. (127S§}.
Recall of related and unrelated word pairs as a function
of processing level. Journal of Experimental




Psychology: Human Learning and Memory, 1, 149-152.

Estes, W. K. (1975}. <Structural aspects of aszociative
models for memory. In €. N. Cofer (Ed.), The structure
of human memory. San Francisco: W. H. Freeman and

Company.

Foss, L. J., & Harwood, D. A. (1975). Memory for sentences:
Implications for human associative memory. Jcurnal of
Verbal Learning and Verbal Behavior., 14, 1-1€.

Graf, P., Squire, L. R., & Mandler, G. {1924). The
information that amnesic patients do not forget.
Journal of Experimental Psychology: Learninc.
Memory, and Cognition, 10, 1€4-1793,

Halff, H. M., Qrtony, A., & Anderson, R. €. (127£). &
context-sensitive representation of word meanings.
Memory and Cogniticn, 4, 378-383.

Harris, G. (1981). Frequency judgments for related and
unrelated events. Unpublished doctoral dissertation,
McMaster University.

Harris, G., Begg., I.. & Upfeld, D. (1280). ©n the rocle of
the speaker's expectations in interpersonal communication.
Journal of Verbal Learning and Verbal Eehavior,

195, 597-€07.

Hunt, R. R., Ausley, J. A., & Schultz, E. E. (128&). <hared
and item-specific infermation in memory for event
descriptions. Memory and Ceognition, 14. 232-54.

Hunt, R. R., & Einstein, 6. C. (1281). Relationzl and
item-specific information in memory. Journal of Yerbzal
Learning and Verbal EBehavior, 20, 497-514.

Hunt, R. R., & Marschark, M. (1987}. Yet znother picture c=f
imagery: The role of shared and distinctive information in
memory. In M. Pressley & M. McDaniel (Eds.), Imaginzl

and mnemonic processes. Berlin: Springer-Verlag.

Hunt, R. R.., & Seta, C. E. (1984). Category size effectz in
recall: The rales of relational and individuzl item
information. Journal of Experimental Psychology:
Learning, Memaory, and Cognition, 10, 454-4S4,

James, W. (1820/1950C). The principles gof psychology. New
Vork: Dover Publications. Inc.

Kinsbourne, M., & Wood, F. (1975). Short-term memory
processes and the amnesic syndrome. In D. Deutsch & J. 4.



Deutsch (Eds.), Shcort-term_memgry. New York: Academic
Press,

Fintsch, W. (19270). Models for free recall and reccgnition.
In D. A. Norman (Ed.), Models of human memory. New

York: Academic Press.

Kleiman, G. M. (1920). <Sentence frame contexts and lexiczl
decisions: Sentence-acceptability and word-relatednezs
effects. Memory and Cognition, 8. 325-344.

Folers, P. A., & Roediger, H. L. (1984;. Procedures of mind.
Journal of Verbal Learning and Verbal Behavior.
23, 425-449,

Folers, P. A.. & Smythe, W. E. (1284). E£ymbol manipulaticn:
Alternatives to the computational view of mind.
Journal of Verbal Learning and Verbal Eehavicr,
23, 289-314.

Levy, B. A., & Kirsner, ¥. M. {in press). Indirect measures
of word and message level processes. Journal of
Experimental Psychology: Learning. Memory, and
Cognition.

Lupker, S. J. (1984). EZemantic priming without associaticn:
A second look. Journal af Verbsl Learning and Verbal
Behavior. 23, 709-723.

Mandler, G. (19268}. Association and organization: Factz=,
fancies and theories. In T. R. Dixonn & D. L. Horton
{Eds.), Verbal behavior and general behavior theory.

New Jersey: Prentice-Hall, Inc.

Mandler, J. M. & Mandler, C. (12£4). Thinking: From
association to Gestalt. New York: John Wiley & Sons.

Martin, E. (1975). Generation-recognition theory and tha
encoding specificity principle. Psychologiczl Review,
82, 150-153.

Mathews, R. C. {(1277). <€Cemantic judgments as encoding
operations: The effects of attenticn to particular
semantic categories on the uszefulness of interitem
relaticns in recall. Journal of Experimental

sychology: Human Learning and Memory. 3.
160-173.

Mathews, R. C.., & Tulving. E. (1973). Effects of three types
of repetition on cued and noncued recall of words.
Journal of Verbal Learning and Verbal Eehavior,

12, 707-721.




McGee, R. (1980). Imagery and recognition memory: The
effects of relational organization. Memory and
Cognition. B, 394-329.

Medin, D. L., & Schaffer, M. M. |
classification learning. Psych
207-238.

) Context theory of
ogical Review. £°F

Meyer, D. E., & Schvaneveldt, R. W. (1971). Facilitation in

recognizin% pairs of words: Evidence of a dependence
between retrieval operations. Jpournal of Experimental

Psycholegy, 20, 227-224. T 77

Meyer, D. E., & Schvaneveldt, R. W. (127€). Meaning. memcry
structure, and mental processes. Science. 192,
27-33.

Mcrris, C. D., Bransford, J. D.. & Franks, J. J. (1277).
Levels of processing versus transfer appropriate
processing. Journal of Verbal Learning and VYerbal
Behavior, 16, 519-522.

Nicholson, S. (1987). The contrast between semantic and
episodic relations in memory. Unpublizhed Master:z=
dissertation, McMaster University.

Paivio, A., Yuille, J. C., & Madigan., £. A. (1988},
Concreteness, imagery and meaningfulness values for 925
nouns. Journal of Experimental Psychology: Mcnograph
Supplement, 7€ (1, Part 2).

Postman., L. (1967). The effect of interitem associative
strength on the acguisition and retenticn of serizl lizts.
Journal of Verbal Learning and Verbal Behavior, €.
721-728.

Postman, L., Fraser, J.. & Burns, S. (1988}. Unit-seguence
facilitation in recall. Journal of Verbal Learning anc
Verbal Behavior, 7., 217-224.

Recht, D. R., & Leslie, L. {(1982). Effect of prior knowledge
on gocd and poor readers' memory of text. Journal of
Educational Psycholegy. 80, 15-20.

Reder. L. M. (1982). What kind of pitcher can a catcher
fill? Effects of priming in sentence comprehensiocn.
Journal of Verbal Learning and Verbal Eehavior.

22, 182-202.

Reder, L. M., Anderszson, J. R.., & Bjork, R. A. (1974}. A
semantic interpretation of encoding specificity.



1790

Journal of Experimental Psycheology, 102,
648-€56.

Rips: L. J., Shoben, E. J., & Emith, E. E. (1272). Semantic
distance and the verificaticn of semantic relzticns.
Journal of Verbal Learning and Verbal Behavior,

12, 1-20.

Roediger, H. L. III (19274}. Inhibiting effects of reczll.
Memory and Cognition, 2. 251-269,

Roediger. H. L. III., & Blaxton, T. A. (1987}). Retricval
modes produce dissociations in memory for zurface

information. In D. S. Gorfein & R. R. Hoffman {Edz.}.
Memory and cognitive processes: The Ebbinghsaus
Centennial Conference. Hillsdale, New Jersevy:

Lawrence Erlbaum Associates.

Roediger, H. L. III, & Weldon, M. £. (1987). Reversing the
picture superiority effect. In M. A. McDaniel & M.
Pressley (Eds.). Imagery and related mnemenic
processes: Theories, individual differences, and
applications. N.Y.: Springer-Verlad.

Rosch, E. {1977). Human categorization. In N. Warren (EdQ.}.
Studies in cross-cultural psychology. New York:
Academic Press.

Seidenberg, M. 8., Tanenhaus, M. K., Leiman, J. M., &
Bienkowslki, M. (1982)}. Automatic accesz of the meaninas
of ambiguous words in context: Some limitations of
knowledge-based processing. Cognitive Psycholegy.

14, 48B9-527.

Shoben, E. J. (198C). Theories of semantic memory:
Approaches to knowledge and sentence comprehension. In R.
J. Spiro, B. C. Bruce, & W. F. Brewer (Eds.),
Theoretical issues in reading camprehension:
Perspectives from cognitive psycholegy, linguistics,
artificial intelligence, and education. Hillsdale., New
Jersey: Lawrence Erlbaum Associates.

cheben, E. J., Westcourt., K. T.. & Emith, E. E. {13278
Sentence verification, sentence recognition. and the
semantic-episodic distinction. Journal of Experimentzl

1

Psychology: Human Learning and Memory, 4. 204-217.

Spiro, R. J. (1980). Constructive processes in prose
comprehension and recall. 1In R. J. Spiro, B. C. Bruce. Z
W. F. Brewer (Eds.), Theoretical issues in reading

comprehension: Perspectives from cognitive psychology.
linguistics, artificial intelligence, and_education.




171

Hillsdale, New Jersey: Lawrence Erlbaum Associates.

Thomson, D. M., & Tulving. E. {(1970C). Associative encoding
and retrieval: Weak and strong cues. Journal of
Experimental Psychology, 8&, 255-2%2.

Tulving, E. (19€2). <Subjective organization in frez recall
of "unrelated" words. Psychological Review, €9,

344-354.

Tulving., E. (1972). Episodic and semantic memory. In E.
Tulving & W.Donaldson (Eds.), Organization of memocry.
New York: Academic Press.

Tulving, E. (1983}). Elementzs of episodic memory.
Oxford: Oxford University Press.

Tulving, E. (1985a), How many memory systems are there”
American Psychologist, 4C, 385-398.

Tulving, E. (1985k). Memory and consciousness. Canadian
Psychology, 26, 1-12.
Tulving, E., & Thomson, D. M. (1273). Encoding specificity

and retrieval processes in episodic memory.
Psychological Review, 80, 252-373.

Watkins, M. J., & Gardiner. J. M. (1979). An appreciation of
generate-recognize theory of recall. Journal of Verbal
Learning and Verbal Behavior, 18, 687-704,

Watkins, M. J., & Tulving, E. (1275). Episodic memory: “When
recognition fails. Journal of Experimental Psychology:
General, 104, 5-29.

whittlesea, B. W. A. (1987). Preservation of specific
experiences in the representation of general knowledge.
Journal of Experimental Psychology: Learning, Memory,
and Cognition, 13, 3-17.

Winograd, E., & Lynn, D. S. {(1979). Role of contextuzl

imagery in associative recall. Memory and Cogniticn,
7, 29-34.






