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ABSTRACT
The effects of explicitly attending to mood during encoding
(rating mood) and interactive encoding of mood and stimuli (writing
sentences relating the stimuli to encoding mood) on mood-dependent
memory for neutral stimuli were examined.

It was proposed that these

manipulations would both increase the probability that mood state was
encoded and increase the strength of the mood-stimuli link in memory
thereby enhancing mood-dependent memory.

A two list interference

paradigm was used where subjects studied two lists of words in two
different moods (happy and sad).

Recall for both lists was tested while

subjects were in one of the two moods.
musical mood induction procedure.

Mood was manipulated by a

Control groups rated pictures for

attractiveness and wrote sentences relating the stimuli to a non-moodrelated construct.
conditions.

Mood-dependent memory was not found in any of the

Methodological and theoretical explanations for failure to

find mood-dependency along with proposals for future research were
discussed.
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CHAPTER 1
INTRODUCTION
A topic of major theoretical interest within cognitive and
clinical psychology is the bidirectional relation between cognitive and
emotional processes.

For example, Schacter and Singer (1962) argued

that attributions regarding internal events are important determinants
of emotional experience, a point which has recently been debated by
Zajonc (1980, 1984) and Lazarus (1984).

Beck (1969) and Abramson,

Seligman and Alloy (1980) argued that distorted cognitions or
attributions regarding the causes and consequences of negative life
events may lead to depression.

Conversely, a number of theorists have

argued that cognitive processes such as perception, memory, and judgment
are themselves shaped by a person's emotional mood state (e.g., Bower
and Cohen, 1982; Isen, 1984).

Among investigations concerned with the

impact of mood on cognition, most attention has been focused on memory
effects of various sorts (Blaney, 1986; Bower, 1981; Ellis & Ashbrook,
1987, 1988; Johnson & Magaro, 1987; Leventhal & Tomarken, 1986).
this domain, three phenomena have been of particular interest:

Within

mood-

dependent memory (MDM), mood-congruent memory (MCM), and mood effects on
encoding and retrieval (resource allocation effects).

These phenomena

and their inter-relations are the topic of this research proposal.

Mood-Dependent Memory
Mood-dependent memory (MDM) occurs when retrieval of material is
enhanced by reinstating the mood that the individual was in when the
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material was initially encoded (Bower, 1981).

The notion of mood-

dependent memory is based on an analogy with state-dependent memory
(SDM), whereby internal states induced by centrally acting
pharmacological substances serve as cues for retrieval (Overton, 1968,
1974; for reviews see Eich, 1977, 1980, 1987; Swanson & Kinsbourne,
1978, 1979).

Conceptually similar environment-dependent memory (EDM)

effects have been observed in experiments where the study and test
phases take place under water or on land (Godden & Baddeley, 1975,
1980), in differently furnished rooms (Eich, 1985; Smith, 1979; Smith,
Glenberg, & Bjork, 1978) or at different times of day (Folkard, 1979;
Holloway, 1978).

In fact, it has recently been suggested (Eich &

Birnbaum, 1987; Eich, 1985) that the context-dependent memory effects
produced by psychoactive drug states and environmental setting may be
mediated by their affective properties.

Unfortunately, as currently

understood, all of these context-dependent effects seem to be rather
weak and unreliable in humans (Eich, 1980, 1987; Fernandez & Glenberg,
1985).
The primary theoretical underpinnings of context-dependent memory
are Anderson and Bower's (1973) network theory of human memory and
Tulving and Thomson's (1973) encoding specificity theory.

In network

theory, human memory is conceptualized as an associative network of
concepts or propositions.

An event is represented in memory through the

activation of concepts used in describing the event and the
establishment of associative connections among the concepts and event.
When the activation level of a concept exceeds some threshold, it
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reaches consciousness (Kihlstrom, 1987).

Activation spreads from one

proposition to another through associative linkages so that activation
of any associated concept will aid in retrieving the information,
including mood state at the time of retrieval (Bower, 1981).

Both the

network and encoding specificity theories (Tulving & Thomson, 1973)
state that the accessibility of a memory is determined by the degree of
similarity between the features of the event encoded at the time it
occurred and the information supplied by the cues presented at the time
of retrieval.

Therefore, the internal and external environment may

affect accessibility of associated concepts to the extent that they are
encoded with the event and subsequently serve as distinctive cues for
retrieval.

The perspective that context-dependent memory is a cue-

dependent phenomenon which critically depends on the nature of the
retrieval cues that are encoded and available to the rememberer has a
number of important theoretical and methodological implications (Eich,
1980) which will be discussed below.
Some early support for MDM came from studies of patients with
bipolar affective disorder (Weingartner, Miller, & Murphy, 1977) and
normal subjects threatened with electric shock (Macht, Spear, & Levis,
1977).

Since that time, however, MDM has assumed a "now you see it, now

you don't" quality.

MDM has rarely been observed in straightforward

designs in which subjects study a single list in one mood, and are
tested in the same or a different mood (Bartlett & Santrock, 1979;
Bower, Monteiro, & Gilligan, 1978, Experiments 1-2; Isen, Shalker,
Clark, and Karp, 1978; Mecklenbrauker & Hager, 1984).

Bower et al.
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(1978) were able to produce the effect using an interference design
employing two word lists (Bower, Honteiro, & Gilligan, 1978), but
subsequent conceptual replications have yielded mixed results (Bartlett,
Burleson, & Santrock, 1982; Bower & Mayer, 1985, 1986; Share, Lisman,
and Spear, 1984; Wetzler, 1985).

Consistently positive results by

Teasdale and colleagues testing memory for autobiographical events or
word lists, where only mood at time of retrieval is manipulated, have
generally been construed as evidence of MCM rather than MDM (e.g.,
Teasdale & Fogarty, 1987; Teasdale & Russell, 1983; Teasdale & Taylor,
1981; Teasdale, Taylor & Fogarty, 1980; Clark & Teasdale, 1987; Teasdale
& Dent, 1987).

Many have recently concluded that MDM is an

unpredictable "evanescent will-'o-the-wisp" (Bower & Mayer, 1985, pp.42)
rather than a robust, generalizable phenomenon, and that earlier
positive results may have been spurious outcomes (Bower, 1986; Bower &
Mayer, 1986; Mayer & Bower, 1987; Blaney, 1986; Leventhal & Tomarken,
1986; Wetzler, 1985).
If MDM were merely a curiosity of mental life, its apparent
unreliability would have few consequences.

However, MDM is not an

isolated phenomenon, but has broad practical and theoretical
implications.

For example, MDM has been implicated in the perseveration

of clinical episodes of depression in affective disorder patients (e.g.,
Beck, Rusk, Shaw, & Emory, 1979; Johnson & Magaro, 1987; Ingram, 1984;
Kihlstrom & Nasby, 1981; Nasby & Kihlstrom, 1986).

More importantly, in

the present context, MDM is implicated in a variety of theories of
memory that assume that the context in which an event occurs is encoded
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as part of the trace of that episode in memory, and can serve as an
effective cue for the retrieval of that trace (e.g., Anderson & Bower,
1983; Baddeley, 1982; Bower, 1981; Davies & Thomson, 1987; Kihlstrom,
1985a, 1985b; Tulving & Thomson, 1973).

Thus, the empirical status of

MDM, especially given the weakness of analogous SDM and EDM effects in
humans, is a matter of considerable theoretical importance.

An

understanding of the conditions necessary for demonstrating MDM will
shed light on the more general problem of context and its representation
in memory (Baddeley, 1982; Davies & Thomson, 1987).

The primary focus

of the proposed study is to clarify these conditions.

Mood Congruent Memory
Mood congruent memory (MCM) occurs when mood state facilitates the
processing of material with a similar emotional valence.

In contrast to

MDM, MCM effects have been well documented in experiments on both verbal
learning and autobiographical memory, using both normal subjects and
patients with affective disorders (for reviews, see Blaney, 1986;
Johnson & Magaro, 1987; Leventhal & Tomarken, 1986).

Conceptually, MCM

effects can be separated into those that operate at the encoding stage
(MCE; e.g., facilitating the encoding

of information that is congruent

with the perceiver's mood) and those that operate at the retrieval stage
(MCR; e.g., facilitating the retrieval of information that is congruent
with the rememberer's mood).
These phenomena are also predicted by the network theory of memory
(Bower, 1981).

MCE may occur due to a selective reminding effect,
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whereby, when a person is in a particular mood, memories of similar
moods and related events will be activated.

Ongoing mood-related events

will be elaboratively encoded with respect to these activated concepts
(MDM), thereby facilitating later retrieval.

In addition, selective

reminding may enhance memory for the new event because input is
elaborated or infused with greater emotion, or because the event may
enhance the ongoing mood, thus increasing the distinctiveness and/or
saliency of the event.

Since people are more likely to remember

distinctive or salient events, memory for mood congruent material is
enhanced (Bower, 1981).
Mood-congruent retrieval (MCR) occurs because of the proposed link
between mood state and affective valence of material in the network.
This explanation could be reinterpreted as an intensified MDM effect,
since material often acquires its affective valence by virtue of being
encoded in a particular mood state.
autobiographical material.

This is particularly true of

In effect, mood at time of initial encoding

and retrieval is matched and the associated valence given to the
material simply makes the mood state cue more distinct.

Despite this

possible theoretical link, evidence of MCR has rarely been seen as
constituting evidence for MDM, except Ipy Teasdale and colleagues.
fact, researchers rarely discuss MCR in theoretical terms.

In

Instead,

they use the term descriptively to indicate the increased accessibility
of material which is congruent to retrieval mood when only retrieval
mood is manipulated within the study and encoding mood is either not
controlled or neutral, even though this attempted control of mood (in
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the case of neutral encoding) may in fact be illusory (see discussion
below).
Five verbal-learning experiments reported by Bower, Gilligan, and
Monteiro (1981) showed good evidence for MCE, but little or no evidence
for MCR (one of their experiments also tested for MDM in a standard
free-recall paradigm, and yielded no evidence of the effect).

On the

other hand, Nasby and Yando (1980, 1982) obtained clear evidence of both
MCE and MCR in children, although MCR was definitely weaker than MCE (no
evidence of MDM was apparent in their one-list, non-interference
design).

Studies that compare memory in depressed and non-depressed

subjects for affectively valenced word lists have generally found that
depressed subjects access relatively more negative material than nondepressed subjects in self-referenced encoding conditions.

While these

studies do provide evidence for MCM, they confound MCE and MCR (as well
as MDM) effects so that it is uncertain whether one or both of theses
effects are operating and to what degree (Bradley & Mathews, 1983; Derry
& Kuiper, 1981; Kuiper & Derry, 1982; Mathews & Bradley, 1983; Zuroff,
1980; Hammen, Marks, deMayo, & Mayol, 1985).

Hasher, Rose, Zacks,

Sanft, and Doren (1985) failed to find any evidence of mood-congruent
recall in normal subjects with naturally fluctuating moods, however,
this result is equivocal for a number of reasons (for critiques see
Ellis, 1985; Isen, 1985; Mayer & Bower, 1985; for a response see Hasher,
Zacks, Rose, & Doren, 1985).
Bower and Mayer (1986) also failed to find evidence for MCR in a
study where subjects were expressly instructed to maintain an
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increasingly neutral mood during encoding of a number of positive and
negative vignettes and then asked to recall the vignettes in either a
positive or negative mood.

However, when subjects were requested to

experience a congruent mood during encoding, MCR, interpreted as MDM,
was shown.

An attempt to replicate this result has failed.

This result

highlights the controversy over whether instances of MCM may in fact be
disguised instances of MDM (discussed below) since MCR was only seen
when encoding and retrieval moods matched.
Prima facie evidence for MCR comes from studies of
autobiographical memory where both clinical and non-clinical subjects
have been found to access personal memories that are affectively
congruent to mood state at time of retrieval more readily than
incongruent ones (e.g., Clark & Teasdale, 1982; Diener, Larson, and
Emmons, 1984; Fogarty & Helmsley, 1983; Teasdale, Taylor & Fogarty,
1980; Teasdale & Taylor, 1981; Teasdale & Fogarty, 1979).

Identifying

these results as instances of MCR, rather than MDM, ignores the
potential impact of the subjects' encoding mood states at the time the
event in question occurred.

Presumably, unpleasant events induce

unpleasant mood states in those who experience them, and pleasant events
induce pleasant mood states.

In effect, in successful demonstrations of

MCR using autobiographical memory designs, mood at the time of retrieval
matches mood at the time of encoding, thus, meeting the conditions for
MDM.
Recently, a number of researchers have found mood incongruency
effects, using autobiographical memories (Parrott, 1989) or word lists
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(Singer & Salovey, 1989).

Incongruency was more likely to be found if

naturalistic mood inductions were used (e.g., the subjects were
responding to their natural environment or were experiencing clinical
mood states such as anxiety or depression).

This led to the hypothesis

that when subjects are not trying to maintain a mood state for
experimental purposes, they will exert controlled processes to elevate
negative moods or stabilize extreme mood states, including focusing on
incongruent stimuli.

Mood congruency still represents the predominate

finding in this type of experiment but it is important to consider the
contribution of both controlled and automatic processes.
The major difficulty with autobiographical memory designs is the
lack of control over encoding conditions.

However, this may be

problematic in all designs utilizing affectively valenced material
which, in most cases, has a prior episodic as well as semantic
relationship to mood which may be serving as a cue for retrieval thus
rendering attempted control over encoding conditions within the study
proper largely illusory.

Whether MDM and MCR are theoretically distinct

is an unresolved controversy with little empirical evidence on either
side (Blaney, 1986).

As noted above, rather than MCR constituting a

separate phenomenon, it may be that mood-congruence merely affects the
strength of the MDM effect by strengthening the associative link between
the mood and stimulus item at the time of encoding (during the study or
during prior experiences with the stimuli) through the mechanisms which
create MCE effects (i.e., by elaboration of the trace or intensification
of the associated mood), thereby making mood a more distinctive
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retrieval cue.
Congruence may also strengthen the link in two related but
somewhat distinct ways; (1) by drawing attention to mood during
encoding, increasing the probability that mood context will be processed
and that mood will be maintained or strengthened; and (2) by converting
mood from a merely temporally-related contextual cue which is
independently processed, to a contextual cue with descriptive, meaningrelated associations which is interactively processed with the stimuli.
Eich (1985) has demonstrated that interactive processing (in this case
having subjects imagine the stimuli-to-be-encoded in connection with an
aspect of the environment, e.g., kite on the table, as opposed to
imagining the stimuli independent of the environment, e.g., kite in the
sky) does affect the strength of environmental-context effects.

Merely

attending to the mood context has not been examined.
The possibility that MCR is a subset of MDM or that mood
congruence is a variable influencing MDM, increases the importance of
obtaining clear evidence concerning the reliability and generalizability
of MDM using both neutral items that have no past encoding history
related to mood, as well as items with varying degrees of "relatedness"
to mood.

The current study uses neutral stimuli and manipulated

"relatedness" as the major independent variable by means of type of
encoding, i.e., drawing attention to mood during encoding (mood in
foreground) vs. not drawing attention to mood (mood in background) and
independent vs. interactive processing of mood and stimuli.
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Resource Allocation Effects
One feature of both MDM and MCM is an asymmetry in effects as a
function of mood state.

In MCM, mild negative mood states appear to

decrease access to positive stimuli, relative to happy moods, but not
affect access to negative or neutral stimuli, whereas positive mood
states both increase access to positive stimuli and decrease access to
negative stimuli.

In part, this may reflect the unanticipated

consequences of self-regulation strategies employed by subjects,
independent of the experimenter's formal instructions, in order to
dispel or contain negative feelings that they consider unpleasant and
undesirable.

It may also represent a natural tendency towards happy or

neutral mood states (Blaney, 1986) or the fact that positive items occur
at a higher frequency, in general, than negative ones (the Pollyanna
Principle) which has been shown to influence retrieval (Nasby & Yando,
1982; Matlin & Stang, 1978).
In addition, this asymmetry may reflect the differential
information-processing consequences of positive and negative mood
states.

It has been proposed that emotional mood state produces

resource allocation effects on ongoing information-processing tasks
(Ellis & Ashbrook, 1987, 1988).

In

particular, depressed mood appears

to increase a person's information-processing load.

This internal

cognitive activity drains attentional resources that would otherwise be
devoted to other tasks, resulting in poor encoding of material presented
during a depressed mood and performance deficits on subsequent retention
tests (Ellis, Thomas, McFarland, Lane, 1985; Leight & Ellis, 1981;
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Ellis, Thomas & Rodriguez, 1984).

The greater the processing demands,

the more pronounced the deficits will be.

For example, processing that

requires great concentration or skill and is unrelated to mood will be
affected to a greater extent than processing of mood-related
information, e.g., memories of personal mood-congruent experiences.
Alternatively, when negative mood is mild, resources may be
allocated to the processing tasks and taken away from focusing on the
mood state which would lead to a dissipation of or inattention to the
negative mood and hence, diminution of MDM or MCR effects, without any
processing deficits.

This effect will also be more pronounced when the

task requires great skill or concentration and is unrelated to mood and
may also account for the asymmetry in effects.
never been directly examined.
influence these effects.

This possibility has

Motivation to perform the tasks can also

Strength of mood, level of processing demands

and motivation to perform may interact to determine whether resource
allocation will favor mood or the information processing task (Miller,
1975; Ellis & Ashbrook, 1987, 1988).
The resource allocation theory is not explicit about positive
rather than negative mood states, and the outcomes of such comparisons
are of considerable theoretical importance in determining whether
effects are mediated by the distracting effect of the person's moodrelevant thoughts, in which case we should expect happy and sad moods to
have the same effects on information processing, increasing as the mood
becomes more intense, or if depressed moods have a more specific effect
on attentional allocation policy, e.g., by reducing people's interest in
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their surroundings and consequently their motivation to pay attention to
them and other ongoing activities.

In this case, happiness and sadness

should have opposite effects: the sad person's disinterest should impair
cognitive processing, while the happy person's motivation should
facilitate it.

These complex interactions are examined in this study.

Methodological Considerations
In view of the inconsistency in the results of studies examining
the MDM effect, it is essential to determine the optimal conditions
under which MDM and other instances of context-dependent memory can be
demonstrated (Baddeley, 1982; Bower & Mayer, 1986; Eich, 1980; Fernandez
& Glenberg, 1985; Kihlstrom, Brenneman, Pistole, & Shor, 1985; Overton,
1974; Swanson & Kinsbourne, 1978, 1979).

Overton (1974) and Swanson and

Kinsbourne (1978, 1979) have argued that drug-induced state-dependent
memory (SDM) effects may be obscured by main effects of psychoactive
drugs on encoding and/or retrieval, leading to a failure to obtain the
perfect crossover interaction predicted by the SDM hypothesis.

This

point takes on added importance given the arguments of Ellis and
Ashbrook (1987, 1988) concerning the effects of depressed moods on the
allocation of attentional resources.
More importantly, Eich (1980) has argued that SDM, of which MDM is
an analog, is a cue-dependent phenomenon which critically depends on the
nature of the cue information available at the time of acquisition and
encoding.

In general, MDM will be most readily demonstrated when mood

is a strong cue, learning is poor or material is otherwise relatively
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inaccessible (thereby increasing the importance of retrieval cues), and
mood adds an additional cue that can be used to sort out similar
material, i.e., mood is a helpful feature in distinguishing the target
material from interfering material (Bower, 1981).

MDM should not be

expected to the extent that mood at time of encoding or retrieval is
weak or unattended to, or that other, relatively stronger cues, are
available to aid retrieval, thereby making mood a redundant cue.

This

central theoretical premise has been widely ignored in previous studies
and could explain the majority of negative findings.
The most prevalent example of more powerful cues overshadowing the
mood cue occurs in experiments using differentially affectively-laden
stimuli within a single mood condition (e.g., positive, negative and
neutral stimuli in a single word list) (e.g. Bower, Gilligan & Montiero,
1978; Bower & Mayer, 1985; Nasby & Yando, 1982).

As discussed above,

the findings of MCR in these studies may actually be interpreted as MDM
effects when prior encoding conditions are taken into account, however,
whether or not this is the case, there is clearly a stronger, meaningrelated (semantic) relationship between moods and affectively-congruent
stimuli, in addition to the contextual (temporal) relationship.

This

relationship is likely to result in mood at time of retrieval being a
relatively stronger cue, which will override the effects of mood context
at time of encoding, for accessing congruent stimuli, as opposed to
neutral or incongruent stimuli where mood is only contextually
(temporally) related.

In recognition of this difficulty, the present

study uses only neutral stimuli and attempted to hold constant the level
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of "relatedness" between the stimuli and mood within encoding
conditions.
Another important feature has to do with the status of context
(whether pharmacological, emotional, or environmental) with respect to
other potential retrieval cues.

Context cues of all sorts are usually

implicit rather than explicit (Eich, 1980), so there is likely to be
great variability in the degree to which they are processed at the time
of encoding and retrieval (Bower, 1972; Estes, 1959).

If context is not

actively processed at the time of encoding, it cannot serve as an
effective cue at the time of retrieval (Tulving & Thomson, 1973).

Thus,

a number of theorists (e.g., Baddeley, 1982; Fernandez & Glenberg, 1985;
Bower & Mayer, 1986) have suggested that context is an effective
retrieval cue only when it is explicitly attended to and/or is perceived
as relevant to the subject's activities at the time of encoding or
retrieval.

Manipulations of attention and "relevance" may serve to

change the status of contextual cues from implicit to explicit (Eich,
1980; Kihlstrom et al., 1985).

Alternatively, manipulations of

relevance or relatedness, may be seen as transforming mood from a purely
contextual, temporally-related cue to a more descriptive, meaningrelated cue that is interactively encoded with the stimuli.

As

discussed above in relation to mood congruence, this may serve to
strengthen the links between mood and the items in the associative
network during encoding and thereby strengthen mood's cue value at time
of retrieval, making MDM effects, which depend on these links, more
probable.
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Along these lines, Bower and Mayer (1986) demonstrated MDM under
conditions where a sense of "causal belongingness" was created between
the stimuli and mood.

They have been unable to replicate this result,

but suggest that further inquiry along these lines may represent the
future of MDM research.

Use of affectively-valenced material which is

congruent to encoding mood would presumably have this same effect due to
the semantic and prior episodic relationship between the mood and
stimuli which may lead to increased attention to mood, or interactive
encoding.

Caution must be exercised in studies of this nature since, as

Bower and Mayer (1986) noted, such manipulations may introduce demand
characteristics and other uncontrollable features into the experiment.
That is, making mood expressly relevant to the subjects' task may
suggest the hypothesis of mood-dependency to them.

Furthermore, use of

affectively charged items raises the possibility that MDM effects will
be confounded with MCM.

The current study expressly examines this

attention-to-mood-state variable as well as the effects of relevance
(relatedness) of stimuli to mood, while attempting to minimize demand
characteristics.
The most unambiguous way of demonstrating MDM is to use only
neutral stimuli that do not have a prior episodic or semantic
relationship to mood.

Unfortunately, the use of neutral stimuli is

problematical because of the weakness of the association between the
mood cue and stimuli and consequent likelihood of stronger retrieval
cues being inadvertently supplied.

The mood itself may also be weak in

these studies since mood must be manipulated and there are problems with
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all mood induction procedures (MIPs).

Most relevant to the question of

strength of mood cue is that induced moods tend to be relatively mild
and transient, the moods are not always discrete (Polivy, 1981), there
are individual differences in responses to MIPs, and some subjects
report a response when they have none, due to demand characteristics
(Buchwald, Strack, & Coyne, 1980).

Obviously, no MDM effects would be

predicted if subjects are not experiencing distinctive moods.

Use of

objective mood measures and strong criteria for determining whether the
subject is in the appropriate mood, which has frequently been neglected,
can eliminate some of these concerns.

In addition, attempts to minimize

demand characteristics should be employed, such as using instructions
which emphasize the necessity of accurate reporting of mood.

Use of an

MIP which most people respond to is also helpful (e.g., musical
induction).

The current study employs these safeguards.

Most experiments using neutral stimuli fail because of the
presence of relatively stronger cues for retrieval.

As discussed above,

the mood cue is likely to be weak, unless interactive encoding or
affectively-valenced stimuli are utilized, then this same weak cue is
paired with all of the stimuli, thereby weakening its distinctiveness
even further.

This has been referred to as the cue-specificity

hypothesis (Smith, Glenberg, & Bjork, 1978).

The fewer items in which a

cue is encoded, the more specific and, therefore, more effective it is
since it is less overloaded (Watkins & Watkins, 1975).

General cues,

such as contextual cues, will be more effective when more specific and
more powerful but equally general cues are restricted, i.e. degraded
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encoding and retrieval conditions are used.

This can be done in a

number of ways.
In general, MDM is more likely to be shown when incidental
learning or shallow processing is used (Smith, 1986) because learning is
generally poorer and mood is a relatively important cue, whereas, with
intentional learning, the subjects often generate more relevant cues,
such as mnemonic devices, which make mood cues redundant.

In addition,

the uniqueness of the learning task itself, which includes a specific
time and place of encoding, can provide a relatively stronger contextual
cue in both incidental and intentional single-list learning designs
(Bower, et al., 1978; Schare, Lisman, & Spear, 1984).

Unfortunately,

use of the extremely shallow processing that would be likely to restrict
cues other than mood is problematical in mood studies because it usually
takes at least five minutes to induce the retrieval mood (unlike
environmental studies where the subject simply goes to another room) and
by this time most or all of the words might be forgotten, resulting in a
floor effect.

The current study utilizes an elaborative encoding task

in which mood and stimuli are interactive encoded (forming sentences
relating the neutral stimuli to mood) and a control elaborative encoding
task (relating the stimuli to a concept unrelated to mood - something
about the state of Arizona).
The retrieval task can also supply superceding cues.

Cued recall

tasks, including recognition, will generally provide such strong cues
for retrieval that weak mood cues are redundant and MDM will not be
found (Schare, et al., 1984), although at least one study did find MDM
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in a recognition task when time between learning and retrieval was
substantial (Leight & Ellis, 1981).

With free recall, only the self-

generated and/or temporal and spatial cues generated by explicit
referral to the list are available.
Rather than attempting to decrease the availability of stronger,
more specific cues, the specificity, and therefore power, of the mood
cue can be enhanced in several ways.

Use of an interference task, where

subjects are exposed to two sets of material in two different moods and
asked to recall it in one of these moods, can increase the power of the
mood cue by transforming it from a general background cue into a more
specific descriptive cue (Bower, 1981; Bower, Monteiro, & Gilligan,
1978; Schare, Lisman, & Spear, 1984).

The mood cue becomes a helpful

feature in distinguishing the material since it is highlighted as the
only variable that changes between the two exposures besides the stimuli
(but see Wetzler, 1985 who had subjects encode the lists on two
different days and got negative results).

The shorter the lists and

greater the number of moods, the more specific and powerful the mood
cue.

Unfortunately, it is not feasible to manipulate moods rapidly and

frequently within a study (except perhaps with hypnosis).

The current

study employe a two list interference design.
In addition, it has been found in environmental context studies
(Eich, 1985) that cue overload can be reduced by having subjects
associate stimulus-items to contextual features on a one-to-one basis,
i.e., ask them specifically to associate each word to a piece of
furniture in the room.

Eich (1985) did not obtain positive EDM results
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with interactive encoding of stimuli and environment until he broke down
the cue overload problem in this manner.

It may also be possible to

reduce cue overload in MDM studies by asking subjects to associate, or
by temporally associating, single stimulus-items to different aspects of
their mood, e.g., energy level, motivational level, attentional level,
feelings of sadness, worthlessness, anger.

This affects not only the

specificity of the mood cue but also its power relative to equally
general contextual/background cues by drawing attention to it and
strengthening its link with the stimuli.
interactive encoding manipulation.

The current study uses an

It was hoped that the interactive

encoding of stimulus items to mood would result in subjects' relating
the stimuli to various aspects of their current mood state but this was
not explicitly required.
Individual difference (ID) variables may be operating to mask or
enhance all of the above effects of mood on cognition, e.g., Bower and
Mayer, (1986) attributed their recent successful demonstration of MDM to
the fact that the effect was strong in a few of the subjects.

These

variables may also have important implications for vulnerability to
depression (Beck, 1967; Teasdale & Dent, 1987; Weisman & Klerman, 1977;
Young & Martin, 1981).

Individual difference variables may affect MDM

either by affecting the strength of relationship between the mood and
stimuli (e.g., in the case of affectively-valent stimuli, if the
individual had experienced numerous pairings of the stimuli and mood in
the past, the MDM effect should be stronger) or by affecting the
strength of the mood cue at time of encoding or retrieval (e.g.,
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individuals who are able to become absorbed in their mood states may be
able to experience more intense emotions through a mood induction
procedure, which should enhance the MDM effect).

Very few of these have

been explored, and those that have are often ignored in analyses (e.g.
sex, Clark & Teasdale, 1985).

Sex, ability to become absorbed in

sensory and emotional experiences, and strength of mood state are
examined in this study.
CHAPTER 2
OVERVIEW OF PROPOSED STUDY
This study is, in part, a conceptual replication of Experiment 3
by Bower, Monteiro, & Gilligan (1978), which yielded some of the most
dramatic evidence for mood-dependent memory, and greatly influenced
subsequent theoretical developments.

However, Bower and Mayer (1985)

and others have been unable to consistently replicate these results,
possibly due to the use of stimuli with varying affective valences
within a single mood condition which introduces the potential for MCE,
MCR and MDM confounds if not analyzed separately and the related problem
of variable strength of mood-stimuli association within mood conditions.
Replications may also have failed due to the weakness or lack of
encoding of the mood cue and or presence of stronger cues which render
the mood cue redundant.
For this reason, this replication utilizes only neutral stimuli
and an elaborative encoding condition which serves to conceptually
relate mood and the stimuli as well as explicitly draw the subjects'
attention to mood, thereby eliminating confounds and strengthening the
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mood-stimulus link so that mood is theoretically the strongest cue
available at the time of retrieval.

Explicitly attending to context at

time of encoding should ensure that mood is adequately processed so that
a link can be created at the time of encoding.

It may also lessen the

possibility of mood dissipation which may otherwise result from
allocation of resources to the cognitive task rather than the mood
state.

By choosing to overtly strengthen the cue value of mood, rather

than making mood relatively stronger by eliminating other potentially
overpowering cues, this experiment can be seen as a conceptual
replication of Bower and Mayer's recent successful demonstration of MDM
(Bower & Mayer, 1986, experiment 4) where the stimuli (in that case
positive and negative vignettes) were expressly related to the subjects'
moods by fostering a sense of "causal belongingness" (the stimuli were
used to induce mood) between the mood and stimuli.

It can also be seen

as analogous to Eich's (1985) study where external environmental context
was encoded interactively with the stimuli.

This study will help

clarify whether it is "causal belongingness" per se, as Bower and Mayer
argue, or merely strengthened association between mood and stimuli
engendered by attending to mood and interactive encoding, which
facilitates the cuing power of mood during retrieval.
This study will also help clarify the relationship between MCM and
MDM.

Tasks which relate mood and stimuli on a conceptual level

effectively transform neutral items into affectively-valenced ones.

If

the results are positive as to a finding of MDM in the experimental
condition, a follow-up experiment might be conducted using affectively
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congruent stimuli rather than neutral stimuli to determine whether this
congruency relationship between mood and stimuli is sufficient, in the
absence of drawing attention to mood explicitly and interactively
encoding mood and stimuli, to achieve a comparable MDM effect.
Three encoding conditions were examined; the experimental
condition, where mood and the stimuli were processed interactively and
attention was explicitly drawn to the mood context during encoding (mood
was brought to the foreground) (FORE/INT), and two control conditions,
to aid in the unambiguous interpretation of results should MDM be found
in the experimental condition.

Theoretically, MDM is unlikely to be

found in elaborative encoding conditions, unless the elaboration
pertains only to personal mood state, as in the experimental condition,
because other forms of elaboration are likely to supply cues which will
supercede the mood cue at time of retrieval.

To test whether mood-

related elaboration strengthens the mood-stimuli link without supplying
superceding cues, it is necessary to control for elaborativeness of
encoding.

Therefore, in both control groups, subjects encoded the

stimuli in a manner identical to the experimental group (e.g. equally
elaborative), but related the stimuli to something independent (IND) of
mood (something about the state of Arizona).

In addition, one control

group had their mood brought to the foreground during encoding (FORE)
and one performed a comparable task which kept mood in the background
(BACK), thereby controlling for the effect of attending to context,
apart from interactive encoding.

This resulted in independent

elaborative encoding of the stimuli in control conditions with mood
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brought to the foreground in one condition and mood kept in the
background in the other (FORE/IND and BACK/IND).
CHAPTER 3
Hypotheses
Mood-Dependent Memory Hypotheses
I.

More words will be recalled from the list that was encoded in the
mood congruent to mood at time of retrieval than from the
incongruent mood list in the experimental condition (FORE/INT),
but not in the control conditions (FORE/IND, BACK/IND).

II.

Mood-congruent words will be recalled before mood-incongruent
words in the FORE/INT condition.

III.

If mood-dependency is found in the independent conditions,
hypotheses I and II, will be demonstrated to a greater extent in
the FORE/IND and FORE/INT conditions, where mood context is
explicitly attended to during encoding, than in the BACK/IND
condition where mood context is not explicitly attended to.

IV.

Whether MDM is more likely to be found when the congruent mood is
happy or sad will be analyzed but no specific predictions made.
If there is an asymmetry in effects it is likely to result from
the dissipation of the negative mood state and consequent weak
ability of the negative mood to cue congruent stimuli (i.e.,
stimuli encoded in a congruent mood), although it could also
result from a strong negative state interfering with encoding or
retrieval.

The effect will be most likely to occur in the

BACK/IND condition, if attributable to dissipation and in

the

FORE/IND condition, if attributable to encoding deficits.
Resource Allocation Hypotheses
V.

The main effects of sad versus happy moods and their intensity at
time of encoding and retrieval on overall recall will be tested,
but no specific hypotheses made.

In general, the more intense the

mood state and less related the processing task (which
necessitates greater cognitive resources for processing), the
greater the possibility of finding performance deficits.

In

addition, it may be that only sad, not happy moods consume
resources.
VI.

Mood states will dissipate over time following the mood
inductions, in part because of allocation of resources to
cognitive processing and away from mood maintenance.

Moods will

be more likely to dissipate in the independent and background
conditions where subjects are not attending to mood.

Mood may

even be augmented in the attention and interactive encoding
conditions.
Individual Difference Hypotheses
VII.

Mood effects on memory (hypotheses I-V) will be demonstrated to a
greater extent if mood states are more intense just prior to
I
encoding, just after encoding, and at time of retrieval.

VIII. Mood strength will be positively correlated with absorption.
IX.

Effects of sex on mood strength, absorption, and MDM will be
examined but no predictions made.
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CHAPTER 4
METHOD
Design
An interference paradigm, similar to that used by Bower, Gilligan
& Monteiro, 1978 was used, where subjects are exposed to two word lists,
one in each of two moods; happy(H) and sad(S), and then asked to recall
all of the words in one of the two moods, so that, controlling for
order, there were four experimental mood conditions, where the three
letters represent mood for listl, list2, and recall: HSS, SHS, SHH, HSH
(see figure 1).
These four conditions were replicated three times with the three
different encoding conditions: FORE/INT, FORE/IND, BACK/IND.

In HSH and

SHS conditions, mood at retrieval is congruent with mood at encoding for
List 1, but incongruent with mood at encoding for List 2, with happy
being the congruent mood in condition HSH and sad being the congruent
mood in condition SHS.
reversed.

In SHH and HSS conditions, these conditions are

Congruence between encoding and retrieval moods should

maximize memory, while incongruence should minimize it.

Thus, this

design yields 12 basic conditions 3x2x2x2; three encoding conditions
(FORE/INT, FORE/IND, and BACK/IND), two moods at time of retrieval
conditions (H,S), two encoding mood condition orders including one
encoding mood that is congruent to retrieval mood and one that is
incongruent (HS & SH) and list.

Potential confounds or obscuring

effects were also examined as independent variables, e.g., order of
encoding mood, list effects and main effects of mood on encoding and

Figure 1. Experimental Design
N Size for Each Mood Criterion
Encoding
BACKIND

Mood Experimental Liberal
Enc Ret
16
HS S
19
15
SH S
30
15
HS H
38
16
SH H
21

Conservative

6
5
8
6

FOREIND

HS
SH
HS
SH

S
S
H
H

20
20
20
22

16
15
13
15

7
6
4
7

FOREINT

HS
SH
HS
SH

S
S
H
H

20
32
22
20

16
17
15
17

8
7
5
5

284

186

76

Total
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retrieval.
Other ancillary variables examined include; sex, absorption, and
strength of mood state.

Dependent variables include, number and order

(rank, first word, number in first third) of mood-congruent versus
incongruent words recalled and strength of mood state.

Subjects
284 undergraduate Psychology 101 students from the University of
Arizona were recruited to participate (see figure 1 for N size of each
group for each of the mood criteria outlined below).

Subjects received

experimental credit points in partial fulfillment of Psychology 101
requirements for their participation.

Subjects who did not meet the

mood acceptance criteria, were eliminated from the mood and memory
analyses but were included in a number of ancillary analyses, as
appropriate.

Stimuli
Two matched lists of 16 neutral, concrete nouns were constructed.
All words were low in emotionality, neutral as to goodness, highly
available, and likely to be recalled based on Rubin and Friendly's
(1987) norms (see appendix A).

The two lists were matched on these

variables as well as on word length.

Effort was made to ensure that

each word was unrelated to (remotely associated with) all other words.
By choosing the stimuli in this manner, it was hoped that the words
would have no prior semantic or episodic relations to mood but would be
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easily recallable in order to maximize the ability of any cue (including
mood) to activate the word.

The unrelatedness of the words should aid

in eliminating unintended self-generated strategies during encoding and
retrieval that might provide additional cues for retrieval.

Materials
Tellegen's Absorption Scale (TAS) (Tellegen, 1981; Tellegen &
Atkinson, 1974), which measures the ability of an individual to get
absorbed in sensory or emotional experiences was used to measure
absorption.
An instruction and response booklet was given to each subject
including: detailed instructions, which were also read aloud by the
experimenter, mood ratings, letter cancellation tasks, pages for marking
responses during the encoding tasks (making mood (FORE conditions) or
control (BACK condition) ratings, and recording sentences during
encoding), and pages for writing down responses during recall.

A short

post-experimental questionnaire was included to determine whether mood
ratings were accurate and whether subjects were aware of the
experimental hypotheses.

Equipment
A Sony reel-to-reel tape player was used to play the pieces of
music selected for the musical mood inductions.

A Kodak Ektagraphic

model 460 slide projector with automatic timed advance was used to
project the stimuli.
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Mood Induction Procedure
A musical mood induction procedure was utilized.

This procedure

consisted of playing a piece of music selected for its affect-inducing
qualities for seven minutes, and instructing subjects to try to get into
a particular mood.

Subjects were instructed to use the music as an aid

to help them achieve the mood but to also use any other strategies they
feel would be helpful, including posturing or imagery or generating
negative cognitions.

This procedure has been validated on a number of

mood-related dimensions (Clark, 1983; Sutherland, Newman, & Rachman,
1982), has proved effective in a number of experiments (Clark &
Teasdale, 1985; Bower & Mayer, 1986) and has been shown to be effective
with most subjects (approximately 80%; Clark, 1983).
The major problem with all mood induction procedures is the
potential for demand characteristics influencing self-report of mood.
This is less of a problem when objective mood measures are utilized.

A

letter cancellation task, which has been validated as a measure of
depression, where subjects are asked to draw a line through all
instances of a given vowel within a page of text as quickly as possible
for fifteen seconds, served as the primary objective mood measure in
this study (Clark, 1983).

Behavioral observation was attempted but

discontinued due to the restricted range of behaviors noted.

In

addition, subjects were told that the purpose of the study was to study
individual differences in response to mood induction and how various
cognitive tasks affect mood so that it was essential that they be honest
in their self-report of mood.

A follow-up questionnaire asked subjects
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if they were honest in their mood ratings.
Possible dissipation of mild moods can be problematic.

To lessen

this difficulty, the music was played throughout the encoding and recall
tasks and subjects were instructed at the outset to try to maintain
their mood.

One of the purposes of this study was to see whether

various types of encoding would result in dissipation, maintenance or
augmentation of the induced mood.

It was thought that the attention and

interactive conditions would lessen dissipation and possibly even
increase the intensity of the mood states.

Separation criteria were

utilized to ensure that subjects were in the appropriate mood.

These

criteria are described in the results section.
Seven minutes of each of two musical pieces were used during the
musical mood inductions: excerpts from Delibes' ballet "Coppelia" for
the positive mood, and from Prokofiev's "Alexander Nevsky" for the
negative mood (Russia Under the Mongolian Yoke played at half speed).

Procedure
The procedures were administered in groups of 1-11 (average 5),
with each group taking approximately 1 hour and 15 minutes.

Following

detailed instructions and sample items, subjects were asked to rate
their pre-induction mood on a scale of 0-10 with 5 being neutral and
engage in a letter cancellation task for 15 seconds.

Next, the first

mood induction was administered, after which subjects completed mood
rating 2 and cancellation task 2 and performed the encoding task.
In the BACK/IND encoding condition, subjects were shown a series
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of slides of the stimulus words.

They were asked to form a sentence

relating each word to something about the state of Arizona and write it
down in their response booklet.
presented once.

Each of the 16 target words were

After the presentation of four words, subjects in the

BACK/IND condition were shown a slide of a person and asked to rate that
person on a scale of 0-10 on how attractive or intelligent they
appeared.

This task served as a control task, matched to the mood

rating task that subjects in the attention conditions performed.

It was

meant to be unrelated to any contextual cues, mood or otherwise.
Encoding proceeded with presentation of four words, followed by a
rating, until all 16 words had been presented.

The same procedure was

conducted for the FORE/IND condition except that the ratings between
words consisted of subjective mood ratings on a 0-10 scale.
For the FORE/INT encoding condition, subjects were asked to form a
sentence relating the stimulus word to their current mood state.

As in

the FORE/IND condition, subjects rated their mood between sets of four
words so that in each condition a mood or control rating was made four
times during each mood condition.

Subjects were given twenty (20)

seconds to generate the sentence, ten (10) seconds to think about the
control or mood rating and four (4) seconds to complete it.
This procedure was completed for both happy and sad moods for each
subject with half of the subjects getting the happy mood induction first
and half getting the sad mood induction first.

A mood rating and letter

cancellation task was performed before each mood induction, after each
mood induction and after each encoding task.

A two-minute filler task,
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during which subjects were instructed to return to a neutral mood, was
completed between the first two mood inductions (writing down the normal
daily activities of a college student).

Following the second mood

induction and mood ratings, subjects were given 3 minutes to complete
the absorption questionnaire while returning to a neutral mood.

The

third mood induction was then administered (with mood ratings) followed
by instructions for free recall.

Subjects were asked to write down all

of the stimulus words they could recall from the prior lists, in the
order in which they recalled them.
recall.

Subjects were given five minutes for

Finally, subjects filled out a short post-experimental

questionnaire and were debriefed.

CHAPTER 5
RESULTS
Baseline Mood Ratines
A 3x2x2 (condition x order of mood at encoding x retrieval mood)
ANOVA performed on mood rating 1 indicated that experimental groups did
not differ significantly on subjective mood ratings (F(l,229) < 1, p >
.1) or number of letters cancelled on during the letter cancellation
task (F(l,229) < 1, p > .1) prior to the first induction.

The baseline

mood rating averaged 5.8, slightly above the midpoint of 5.

It can be

concluded that assignment to groups was random as to pre-experimental
mood state (see figure 2).
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Mood Manipulation Checks
A 3x2x2 ANOVA performed on mood ratings 2, 5, and 8 indicated
that, in general, the mood inductions were successful.

Highly

significant differences were found between groups undergoing happy and
sad inductions on subjective mood ratings following each of the three
mood induction procedures (mr2, F(l,229) - 383.85, MSe = 651.26, p <
.0001; mr5, F(l,229) - 513.17, MSe - 780.33, p < .0001; mr8, F(l,229) 419.05, MSe — 618.98, p < .0001) (see figure 2).

Subjects in the happy

group reported an average mood rating of 6.97, 7.07, and 6.81 after the
first, second and third inductions.

Subjects in the sad group reported

average mood ratings of 3.58, 3.27, and 3.51.

Note that the intensity

and magnitude of differences (3.39, 3.8, 3.3) did not diminish with
successive mood inductions, i.e., the difference between happy and sad
groups was just as significant following the second and third mood
induction as it was following the first.

These differences remained

significant following encoding (mr3, F(l,229) - 105.20, MSe - 182.51, p
< .0001; mr6, F(l,229) *» 164.03, MSe = 264.72, p < .0001) and retrieval
tasks (mr9, F(l,229) = 102.42, MSe = 161.1, p < .0001) and continued to
be significantly different until the successive mood induction procedure
was administered, with some dissipation (mr4, F(l,229) = 6.94, MSe =
9.26, p < .009; mr7, F(l,229) = 22.56, MSe = 29.01, p < .0001) (see
figure 2).
Differences in letter cancellation speed between happy and sad
groups were also significant following each mood induction (lc2,
F(1,229) - 10.67, MSe - 178.67, p < .0013; lc5, F(l,229) - 17.08, MSe =

Figure 2. Success of Mood Inductions
Subjective Mood Ratings
Mood Rating
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Mood Ratings
Mood Conditions
HSS

- HSH

SHS

-3- SHH
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496.63, p < .0001; lc8, F(l,229) = 6.57, MSe = 165.12, p < .011).
Subjects in the sad group cancelled 21.13, 27.03, and 23.17 letters in
the fifteen second period following the three mood inductions, and
subjects undergoing happy mood inductions cancelled 19.36, 24.08, and
21.45 letters.

Since there was a general tendency for letter

cancellation speed to increase through the first six of nine trials, the
number of letters cancelled is only meaningful when compared between
mood groups, e.g., differences of 1.77, 1.95, and 1.72.

Again, the

differences did not diminish from induction 1 to 2 to 3.

However,

letter cancellation differences did not persist following the inductions
to the extent that subjective ratings did.

Significant differences were

not present immediately following the first encoding task and the
retrieval task (lc3, lc9) (F(l,229) < 1, p > .1) (see figure 3).
There was a moderate, but highly significant correlation between
mood ratings and letter cancellation speed (as measured by change in
speed between the pre- and post-MIP cancellation tasks) (.29,.26,.27.
ps<.01).

This indicates that the groups showed behavioral as well as

subjective signs of being in the appropriate moods, strengthening the
argument that subjective ratings did in fact reflect actual mood states
and the effects of the mood inductions can not be solely attributed to
response demands.

Behavioral observation was attempted, however, the

range of facial expressions observed was so low that it was
discontinued.

Happy and sad groups could not be distinguished by

behavioral observations of expression or posture.

Generally subjects

appeared to be in neutral or slightly dysphoric moods.

Figure 3. Success of Mood Inductions:
Letter Cancellation Task
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Post-experimentally, subjects reported an average "accuracy of
mood report" rating of 7.38 out of 10, with 0 indicating that they felt
their mood ratings were not at all accurate and 10 indicating that their
mood ratings were extremely accurate.

Design Checks
Subjects recalled an average of 13.98 words out of a possible of
32 words following an approximately 25 minute delay between presentation
of list 1 and retrieval and a 10 minute delay between presentation of
list 2 and retrieval indicating the absence of ceiling or floor effects.
No significant differences were found between recall of list 1 and list
2 (FC2,62) <1, p > .1) with an average of 7.1 and 6.88 items being
recalled respectively by all subjects (N=261), and 6.74 and 6.91 for the
liberal criteria group (described below) indicating that the balancing
of lists for recallability was successful.

No significant differences

were found for order of encoding mood.
Unexpectedly, significantly fewer words were recalled in the
FORE/INT encoding condition (12.82) than in the FORE/IND condition
(14.29) or BACK/IND condition (14.0),

with 14.14 being recalled in the

independent conditions combined (F(2,269) = 3.49, MSe = 54.58, p < .03).
Further analyses showed a main effect of sex and level of recall in the
three encoding conditions with males recalling significantly fewer words
overall (F(l,269) = 10.98, MSe = 171.81, p < .001) (see figure 4).
Post-experimental ratings of the difficulty of encoding words
relative to a happy mood averages 3.8 out of 10, with 0 indicating that

Figure 4. Encoding Condition and Sex
Experimental Mood Condition
Number of Words Recaiied
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it was not at all difficult and 10 indicating that it was extremely
difficult.

The average rating of difficulty of encoding words relative

to a sad mood was 4.5.

Mood Criteria
Data were analyzed for mood effects using several different mood
criteria.

Initial analyses were performed by experimental mood

condition, regardless of whether or not a particular subject actually
reported being in the appropriate moods after each of the three
inductions.

As noted above, as a whole, the subjects were significantly

different in the appropriate direction on their mood ratings and letter
cancellation task performance.

Analysis based on experimental condition

reflect the most common method of analysis in mood and memory studies.
The results could be seen as reflecting any effects of cognitive
activity used to try to get into a mood or, in encoding condition
FORE/INT, the effects of encoding words relative to a particular mood,
whether or not the mood was actually being experienced.

There is also a

possibility that subjects who do not report being in the desired mood
state may in fact have been experiencing the mood state, but were
unwilling or unable to report it and that this state affected memory
none-the-less.
Analyses were also performed by grouping subjects based on their
subjective report of mood since not all of the subjects achieved the
desired mood states.

Clearly, it would be inappropriate and misleading

to make conclusions about the effects of mood per se based on
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individuals who were not experiencing the mood and subjective report
constitutes the strongest empirical data available on mood state, in
spite of possible reporting biases.

Other studies have shown (Tobias,

Schacter & Kihlstrom, 1989) that findings of mood effects may not emerge
unless subjects who do not report the appropriate moods are eliminated
from the analyses, even if significant differences are present between
the groups on mood ratings.
Two mood criteria were considered.

The "liberal" criterion

required that subjects rate their mood at least 6 to be analyzed in the
happy condition and less than 5 for the sad condition (0-10 scale, with
5 as the midpoint).

All subjects who reported a 5 on any of the three

mood ratings were eliminated from the mood dependent memory (MDM)
analyses.

Subjects who were in the same mood during the encoding of

both lists were also eliminated from MDM analyses.

Initially it was

proposed that subjects would also have to perform in the expected
direction on the letter cancellation task to be included, i.e., subjects
would have to cancel more letters following the induction than before
the induction to be considered happy and less letters to be considered
sad.

However, given the tendency for letter cancellation speed to

increase across trials and the meaningless of absolute scores, this was
not possible.

Analyses were also performed using a conservative

criterion where subjects had to report a subjective mood rating of 3 or
less for sad and 7 or more for happy.
It was also considered to be important that subjects not only
report three appropriate moods, but that they match the moods they were
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supposed to get into, since subjects in the interactive encoding
condition were instructed to relate the words to the mood conditions,
i.e., the moods they were supposed to get into, not the moods they were
actually in.

If a subject was sad but trying to relate the words to

happy feelings, it would not necessarily follow that being sad during
recall should enhance retrieval since the mood state cue would not have
been strengthened by the encoding procedure but, more likely, weakened.
For consistency, subjects in all three encoding conditions were
eliminated if there was a mismatch between actual mood and mood
condition (see footnote 1).
This left 186 subjects out of a total of 284 using the liberal
criteria and 74 subjects using the conservative criteria (see figure 1).
Thus approximately 1/3 (liberal) to 3/4 (conservative) of the subjects
were eliminated who were unable to achieve the three moods required.
This presents a problem in random assignment and thus generalizability
of findings since individual differences may account for the ability to
"get into" various moods quickly, or in the propensity to report being
in various moods (i.e., differential effects of demand characteristics).
It also reflects the difficult of getting into three distinct moods in a
short period of time (1 1/4 hours).

This problem will be discussed

further below.
Data of subjects eliminated for the MDM analyses were used for
some of the individual difference and mood strength analyses.
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Hood-Dependent Memory
A. Experimental Condition
A 3x2x2x2 (condition x mood encoding order (HS,SH) x mood at
retrieval x list) mixed design analysis of variance indicated; (1) no
significant difference in number of congruent (i.e., words encoded in a
mood congruent to retrieval mood) versus incongruent words recalled for
any combination of encoding and retrieval valences and (2) no
interaction between congruency and condition (FORE/INT, FORE/IND,
BACK/IND) (Fs < 1, ps > .1). This analysis was repeated with average
rank (list 1 vs. list 2), first word, and proportion of words in the
first third of the words recalled as dependent variables.

The results

were insignificant for all dependent variables.
A second set of analyses were conducted for each dependent
variable combining mood encoding order and list to create a single
variable, congruency, resulting in a 3x2x2 (condition x retrieval mood x
congruency) mixed design ANOVA.

Again, results indicated no significant

differences between recall of congruent and incongruent lists or
interactions between congruency and condition or retrieval mood valence
(Fs <1, ps > .1) (see figure 5).
Finally, a set of 3x2 (condition x congruency) mixed design ANOVAs
were conducted for each dependent variable, combining mood retrieval
conditions.

No significant differences were found between recall of

congruent and incongruent lists (Fs <1, ps > .1).

Figure 5. Mood-Dependent Memory
Experimental Condition
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B. Liberal Criterion
These analyses were performed using the liberal criterion for
determining mood state.

The results were the same, with no significant

differences between recall of congruent and incongruent lists (F < 1, ps
> .1) (see figure 6).

G. Conservative Criterion
These analyses were performed using the conservative criterion for
determining mood state.

The results were the same, with no significant

differences between recall of congruent and incongruent lists (see
figure 7).

Resource Allocation Effects
A. Experimental Condition
1.

Effects of Allocating Resources to Mood
Retrieval Mood
A 3x2x2x2 mixed design analysis of variance revealed no main

effect for retrieval mood on overall level of recall (F , 1, ps > .1).
There was a trend (F(l,272) = 23.94, MSe =» 23.94, p < .088) for subjects
in sad retrieval moods to recall more words, perhaps in part because of
the finding of a highly significant probability (F(l,272) = 5.13, MSe =
25.5, p < .024) of subjects in sad moods recalling words from list 2 and
subjects in happy moods recalling words from list 1 (mood x list
interaction) that was more pronounced for the sad mood, i.e., sad
subjects had better recall for list 2 words than happy subjects had for

Figure 6. Mood-Dependent Memory
Liberal Criterion
Number of Words Recalled
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Figure 7. Mood-Dependent Memory
Conservative Criterion
Number of Words Recalled
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list 1 words (see figure 8).

This list by retrieval mood interaction,

resulted in an apparent MDM effect with encoding order 1 (HS) which
disappeared in the SH order, since the congruent list was the preferred
list in the HS conditions while the incongruent list was the preferred
list in the SH order.
A 3x2 (condition x retrieval mood) ANOVA confirmed the results of
the 3x2x2x2 analysis, showing a trend for subjects in sad retrieval
moods to recall more words (F(l,2780 = 3.17, MSe =25.57, p < .076).
The data were also subjected to a 3x3 (condition x happy/neutral /sad
retrieval mood) ANOVA in an attempt to see whether extreme moods,
irrespective of valence, impacted on total number of words recalled.
Retrieval mood had no significant effect and no interaction between
retrieval mood and condition was found (Fs < 1, ps > .1).

Encoding Mood

A 3x2x2x2 analysis showed that encoding mood had no effect on
recall, i.e., there was no order x list interaction.
between encoding mood and condition was observed.

No interaction

Note that, had

differential recall due to encoding mood been found in the FORE/INT
condition, it could have been interpreted as a mood congruent encoding
effect since subjects were instructed to relate the words to the mood
condition and therefore and the words could be considered mood
congruent.

Figure 8. Retrieval Mood X List Effect
Experimental Condition
Number of Words Recalled
8 ~i

Sad

Happy

Retrieval Mood
List
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Effects of Allocating Resources To Cognitive Processing

In order to examine effects of allocating resources to the
cognitive tasks at the expense of mood maintenance, dissipation of mood
following induction was examined.

A 3x2x2x2 (condition x order of

encoding mood x retrieval mood x mood rating) mixed design ANOVA was
performed.

This analysis revealed a highly significant interaction

between overall (across both moods) change in mood ratings from mood
rating 2 to mood rating 3 and condition, which is difficult to interpret
(F(2,268) =» 5.58, MSe = 5.2, p < .004) (see figure 9).

Overall mood

ratings went down in the background/independent condition and up in the
other two conditions, possibly due to the tendency to maintain happy
moods and loose sad moods in the latter two conditions.

A graph of this

interaction reveals that mood rating four revealed more extreme moods in
the FORE/INT condition than in the control conditions but started out
more extreme as well.
As predicted, there was a highly significant interaction between
mood change (dissipation) from mood rating 5 to mood rating 6 (following
the second mood induction) and condition (F(2,268) = 8.43, MSe = 5.40,
p<.0003) with significantly less dissipation occurring in the
interactive encoding condition than the distracting/independent
condition with the attention/independent condition falling in-between.
Happy mood tended to dissipate less than sad mood and was in fact
augmented in the interactive condition (see figure 10).
This pattern held for mood ratings 8 and 9, following the third
induction (F(l,270) = 4.24, MSe = 3.028, p<.043).

Figure 9. Dissipation of Mood
Mood Rating 2 to Mood Rating 2
Mood Rating
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Figure 10. Dissipation of Mood
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B. Liberal Criterion
These resource allocation analyses were also performed using
liberal mood criteria.

No significant effects of encoding or retrieval

moods on overall recall were found (Fs < 1, ps > .1), however, a
significant interaction between retrieval mood and list persisted
(F(l,182) = 6.85, MSe - 30.28, p<.0096).

Significant dissipation

following the pattern of dissipation in experimental mood conditions was
found.

C. Conservative Criterion
The retrieval and encoding mood resource allocation analyses were
also performed using conservative mood criteria.

The results were the

same as those found using the liberal criterion.

No significant effects

of encoding or retrieval moods on overall recall were found (fs < 1, ps
> .1), however, a significant interaction between retrieval mood and
list persisted (F(l,62) = 4.35, MSe = 20.77, p<.04).
A 3x2 (condition x retrieval mood) ANOVA using very conservative
mood criteria (sad = mood rating of 2 or less, happy = mood rating of 8
or more) revealed that significantly more words were recalled by
subjects in very sad moods than by subjects in very happy moods (F(l,60)
=• 5.05, MSe = 68.40, p<.03).

There was also a significant interaction

between retrieval mood and condition (F — 3.85, MSe = 52.11, p<.027)
such that sad retrieval mood only enhanced recall in the independent
conditions (see figure 11).

Subjects in very sad moods (N=28) recalled

in average of 17.14, 17.0, and 13.56 words in the three conditions

Figure 11. Resource Allocation Effects
Extremely Conservative Criteria
Number of Words Recalled
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(BACK/IND, FORE/IND, FORE/INT).

Subjects in very happy moods recalled

an average of 13.11, 13.0, and 15.2 words in the three conditions.
Since overall average level of recall was 13.98 words, it appears that
sad retrieval moods did in fact enhance retrieval rather than happy
moods impairing it in the independent conditions.
Individual Difference Effects
The correlations between mood ratings and absorption were not
significant (ps > .1).

The correlations between strength of mood

induced and TAS scores and amount of mood change induced and TAS scores
were not significant for any of the three mood inductions (ps > .1)
Although an approximately equal number of male and female subjects
participated in the study (males, N=136, females, N=139), a greater
proportion of female subjects met the various mood criteria (liberal:
males, N=75, females, N=93,

conservative: males, N=27, females, N=42).

This was so even though there were no significant differences in
response to mood inductions in general.

CHAPTER 6
DISCUSSION
This study looked at the effects of explicitly attending to mood
during encoding and interactive encoding of mood and stimuli on mooddependent memory.

It was proposed that explicitly drawing subjects'

attention to mood rather than assuming automatic encoding would increase
the probability that mood state was actually encoded and that
interactive encoding of mood and stimuli would increase the strength of
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the mood-stimuli link in memory more than mere temporal contiguity
alone.
A two list interference paradigm was used where subjects studied
one list of words in either a happy or sad mood and a second list of
words in the opposite mood.

Recall for both lists was then tested while

subjects were in one of the two moods so that one list was encoded in a
mood congruent to retrieval mood and one list was encoded in an
incongruent mood.

Subjects encoded words by forming sentences relating

the words to their mood or a control concept (something about the state
of Arizona).

Subjects in one of the control groups and the experimental

group had their attention explicitly drawn to mood during encoding by
performing mood ratings throughout encoding.

Subjects in the other

control condition rated the attractiveness of slides of people.
The mood-dependent memory hypotheses were not confirmed.

Recall

of words from congruent and incongruent lists was almost identical as to
both number and order.

No interactions were found between congruency

and condition or the valence of congruent encoding or retrieval moods.
This was the case regardless of the stringency of the mood criterion
used.

Thus, the hypothesis that explicitly attending to mood during

encoding and/or interactive encoding of mood and stimuli would result in
mood-dependency effects was not confirmed.

Confounding or Obscuring Effects
The possibility of other effects or confounds operating to
diminish or obscure mood-dependency effects was examined.

The lists
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appeared to be balanced for recallability.
made no difference.

Order of mood inductions

It was hypothesized that resource allocation

effects might be present that could potentially obscure MDM effects.

No

traditional resource allocation effects were found in this study, i.e.,
extreme sad or happy moods at encoding or retrieval did not reduce the
number of words recalled.

In fact, when very conservative mood criteria

was used, recall was facilitated for subjects who were sad at time of
retrieval.
Failure to find resource allocation effects may have occurred
because moods were not intense enough to consume resources that would
otherwise have been devoted to encoding and retrieval.

In addition, the

cognitive tasks may not have required a high level of cognitive energy
so that a slight diminution in resources would have little effect on
performance.

In fact, given the finding of a highly significant amount

of mood dissipation during these tasks, it appeared that the cognitive
tasks were detracting from mood maintenance rather than mood detracting
from cognitive processing.

More energy may be required to maintain a

laboratory induced mood than to perform many cognitive tasks.
Sad moods may have somewhat enhanced retrieval relative to happy
moods because of the nature of the sad vs. happy music.

Music was

played throughout the retrieval period in an effort to assist in
maintenance of the mood state.

The sad music tended to be quieter and

perhaps more conducive to concentration than the faster, louder, happy
music.
Despite the lack of standard resource allocation effects, there
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was a clear and strong finding that subjects recalled significantly more
words from list two when they were in a sad mood at time of retrieval
and significantly more words from list one when they were in a happy
mood at retrieval.

The number of total words recalled did not differ,

but it seems possible that cognitive resources were impaired in the sad
group to the extent that they were limited in their ability to search
more remote memory traces while the happy group was able and motivated
to search back, but in so doing lost more recent traces.
Pronounced quasi-resource allocation effects such as these could
potentially obscure mood-dependency effects, however, there are a number
of alternative explanations for the failure to find mood-dependency
related to the mood manipulation, encoding task and cue value of mood
that need to be considered.

Mood Manipulation Difficulties

A basic consideration is whether the mood induction was effective
and whether subjects were in fact experiencing the moods they reported.
If the required mood state was not present, either at encoding or
retrieval, it could not be expected to serve as a cue for retrieval.
Despite the finding of highly significant differences between
happy and sad groups on subjective mood ratings and letter cancellation
tasks, the fact that 1/3 to 3/4 (depending on mood criteria) of the
subjects did not even report the required moods, aside from questions of
accuracy of report (discussed below), casts doubt on the power of the
mood induction and brings up the question of what individual difference
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factors may have affected mood reports.

Although the mood inductions

appeared to shift mood state around to some extent, the elimination of
so many subjects from the analyses places this experiment into the
category of quasi-experimental design and limits the generalizability
and interpretation of findings.

A.

Individual Differences
The most straightforward individual difference explanation is that

some subjects were more adept at changing their own moods, or more
sensitive to the manipulation because of some underlying ability or
trait that was not measured in this experiment.

Clearly ability to get

absorbed in sensory or imaginative experiences as measured by the TAS
does not underlie this ability or susceptibility.

Scores on the TAS did

not correlate with the effectiveness of the mood induction.
The sex of the subject seemed to make a difference in that females
met mood selection criteria to a significantly greater extent.

However,

males and females did not differ overall on subjective mood reports
following mood inductions.

Males may have failed to meet criteria

because they could not change their moods and "get into" three different
moods as easily, i.e., the mood ratings reflected stable individual
differences to a greater extent in males than in females.

Why males may

have more difficulty altering their moods demands further exploration,
particularly given the ostersible differences in emotional functioning
between males and females, e.g., males report less depression and are
less likely to show overt emotional responses.

An understanding of
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these differences in the context of mood inductions could shed light on
the processes underlying emotion, in general.
Individual differences in susceptibility to mood induction would
be of more concern had mood effects been found.

In this case, there are

no effects to be attributed to either the manipulation or individual
differences.

However, it remains a pressing issue to be dealt with if

research in this area is to progress.

If, however, the differential

mood reports were not attributable to differences in actual moods but
instead to inaccuracy of reports, the question of individual differences
becomes more important since the apparent lack of mood effects might be
the result of analyses being performed using subjects who were not in
fact experiencing the appropriate moods.

For example, the differences

in report may have reflected the differential operation of demand
characteristics, social desirability effects or the use of different
standards for rating the strength of mood.

B.

Demand Characteristics
Clearly demands were not so strong as to induce all or even most

of the subjects to report appropriate moods.

The objective findings can

probably not be attributed to experiment demands, particularly given the
overall tendency for speed of letter cancellation to increase over
trials.

Although subjects might realize that sad groups were supposed

to perform more slowly, it is unlikely that they could anticipate that
sad subjects' speed would increase to a lesser degree or that they could
intentionally alter their performances to produce this result.
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To the extent that subjects did report being in particular moods,
there is some evidence that they were honest and accurate in their
reports.

Objective physiological measures (psychomotor speed as

measured by letter cancellation) correlated moderately with subjective
ratings and subjects reported retrospectively that their mood ratings
were highly accurate (average rating of 7.38 out of 10 for accuracy).
Instructions to subjects were relatively undemanding regarding getting
into the mood requested and demanding regarding accurate report.
Subjects were told that one of the purposes of the experiment was to see
whether or not the mood induction was effective and that not all
subjects respond to it.

Failure to respond was characterized as normal

and perfectly acceptable, particularly given the artificial nature of
the laboratory setting.

At the same time it was stressed that

effectiveness of the mood induction could not be determined unless they
were accurate in reporting their mood states.
On the other hand, there is also some evidence that the mood being
reported was not in fact being experienced.

Although an average

accuracy of report rating of 7.38 is fairly high, one must wonder why it
was not 10.

To the extent that subjects felt that their reports were

not accurate, in what direction were they biased?

Clearly reporting

mood states accurately is not an entirely straightforward task.
Subjects were asked to make quick judgments and may have had difficulty
assessing their own complex state or have had difficulty distinguishing
their cognitive state of trying to "get into" a mood from their
emotional state.

This would reflect an inability to accurately report
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mood state, a short-coming of subjective self-report measures as opposed
to willful misreporting.
Unfortunately objective measurement of mood is equally, or even
more problematical, given the lack of reliable, valid measures.

The

correlation between psychomotor speed and subjective ratings in this
study was quite modest, despite its significance.

It was evident from

behavioral observation that the mood states being reported were either
not intense enough to be reflected behaviorally or the experimental
conditions discouraged expression of the internal states.

Subjects,

with few exceptions appeared to be in neutral, or slightly dysphoric
states.

These less than overwhelming correlations between objective and

subjective measures do not of course lead to the conclusion that
subjective ratings are less valid.

It may be that the objective

measures are less valid and reliable measures of internal mood states.
Clearly emotions are not always reflected behaviorally and it would be
erroneous to conclude that this lack of behavioral evidence means that
subjects were not in fact experiencing strong moods.

On the other hand,

the behavioral evidence provides no support for the accuracy of
reports.
Unfortunately there is no way to determine why some individuals
respond to mood induction procedures and others do not.

This unknown

variable will continue to plague research in this area until either; (1)
better objective, valid measures of internal, cognitive, mood states can
be constructed, which is unlikely, given the ostensible separateness of
behavioral, physiological and cognitive response systems, although, PET
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scans or event-related potentials may provide some information on
internal states that are not otherwise expressed behaviorally, or (2)
more powerful induction procedures can be developed which influence all
three response systems to the extent that changes are evident on
available objective measures, e.g., facial expression.
Given the difficulty of devising powerful mood induction
techniques, one measure that could be taken would be to switch from the
interference design utilized in this study, that requires three mood
inductions, to a single-list design requiring only two mood inductions
that has been used successfully by a number of researchers.

The value

of limiting the number of inductions would most likely outweigh the
potential benefits of making the mood cue more distinctive.

C.

Mood Strength
If it is accepted that the subjective ratings did in fact reflect

the internal mood state of the subjects with some degree of accuracy, a
question of mood strength remains.

How strong and distinct does an

internal state have to be before it can serve as a cue for retrieval?
The literature on other context effects addresses this issue.

It has

been found that nearly fatal doses of drugs (in animals) and extreme
environments (e.g., under water) need to be utilized before context
effects are seen.

Even though subjects may have been happy or sad, they

may not have been happy or sad enough, even using conservative criteria.
Again the best solution would be to develop procedures that can
ethically produce very intense emotional responses.

Such effects have
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reportedly been produced by hypnotic inductions, unfortunately very few
people are highly susceptible to hypnotic induction, which again
introduces concerns regarding underlying individual differences.

An

alternative would be to utilize naturally occurring intense moods,
preferably ones that are produced by events that could occur to anyone
and would produce strong emotional reactions in most people rather than
idiosyncratic events or responses.

Even if one such mood could be

captured, finding two such moods within a single subjects would be
extraordinarily difficult.

D.

Mood Dissipation
The question of mood dissipation is also pertinent.

If the mood

states are fleeting, it is unlikely that there will be an opportunity
for the mood-context to be encoded with the stimuli or to serve as a
retrieval cue.

The milder the initial mood, the more likely it is to

disappear, and in this study, the mood was generally very mild.

On the

other hand, with stronger moods, greater dissipation and therefore
greater change in the qualitative features of the internal mood state is
possible, even if the subject reports that the mood has not entirely
dissipated.

It was clear in this experiment that the moods did

dissipate rapidly, perhaps because of the resource allocation effects
described above whereby cognitive processing channels resources away
from mood maintenance, particularly when mood is mild and the cognitive
task is unrelated to mood.

The interaction between dissipation and

encoding condition supports this notion.

Less dissipation occurred when
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the nature of the cognitive task required that some resources be
allocated to mood, i.e., when mood was explicitly attended to and when
the stimuli were interactively encoded with mood.

Examples of the power

of distraction can be seen in everyday life when individuals who are
attempting to get out of negative moods focus their attention on other
things in an effort to "not think about it".

This effect probably

occurs automatically as well, resulting in stabilization of both happy
and sad mood states.

Monitoring of dissipation, use of mood related

encoding tasks and implementation of mood maintenance procedures such as
boosting mood with interspersed periods of mood induction procedures
might alleviate the problem of dissipation to some extent.

Encoding of Mood
In addition to causing dissipation of mood state, the distracting
force of the cognitive tasks in this study may have prevented subjects
from attending to and encoding whatever mood states were maintained,
despite attempts to have them focus on these states throughout encoding
in the explicit attention conditions.

There is no good evidence that

context, internal or external, is automatically encoded.

It may be

that, barring intense states, a person will not be conscious of their
internal state while their thoughts are otherwise engaged.

Unlike

environment or drug effects which are represented externally or
physiologically and can literally be seen or felt, information about
subjective mood states is primarily derived from within, i.e., a state
of mind cannot be perceived through sensory modalities, unless

73
physiological manifestations accompany it.

Failure to encode context

along with the stimuli is likely to have been a problem in the implicit
mood encoding condition. Even if their attention is drawn to mood,
subjects may switch back and forth between attending to the words and
mood, without being conscious of both simultaneously.
If this is the case, mood dependency cannot depend on contiguity
alone.

Some additional link between the mood and stimuli must be forged

as was attempted in this study.

Whether or not resulting effects could

appropriately be termed "context" effects is debatable since that term
seems to imply automatic effects based on temporal contiguity.
Regardless of its classification, the demonstration of the ability of an
internal mood context to serve as a pue for retrieval under any
circumstances would constitute an important finding with numerous
implications for memory and emotional functioning.

Indeed Bower (1986)

suggested that exploring these additional links between mood state and
stimuli constituted the future of mood-dependent research.

Difficulties Encoding Stimuli Interactively
The fragility and weakness of purely temporal links prompted an
attempt to link the stimuli and mood in additional ways, in this case by
having subjects encode stimuli and mood interactively by writing
sentences relating them.

Eich (1985) found that similar interactive

encoding of environment and stimuli resulted in environment-dependent
effects.

The finding that subjects, particularly male subjects,

recalled significantly fewer words from the interactive condition than
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from control conditions suggests that subjects had a more difficult time
elaboratively encoding words by relating them to mood than by relating
them to something about the state of Arizona.

This makes sense given

the abstract nature of moods and the relative difficulty of relating
neutral words to mood as opposed to something about Arizona.

Words were

chosen expressly so that they would have no prior semantic relationship
to mood, but were not examined as to whether or not they might be easily
related to Arizona.
Even if subjects were able to adequately relate the words to the
concept of mood, if subjects were unable to forge a link between their
personal moods and the words, MDM effects would not be predicted, given
the relatively elaborative encoding which might provide other, non-mood
state cues for retrieval.

A qualitative review of the sentences

generated suggested that subjects did indeed have difficulty relating
the extremely neutral stimuli to their personal mood states.

Instead,

the sentences tended to reflect an impersonal negativity or positivity
(e.g., the bottle was broken, the fox was beautiful).

Subjects were

carefully instructed to try to relate the words to some aspect of their
current, personal, mood state and examples were given of what to do and
what not to do, never-the-less this task may have proved to be too
difficult for subjects.
Another difficulty may have been the congruency of internal
states.

Even when mood ratings are identical the moods may not actually

be the same qualitatively so that if the stimuli were adequately encoded
relative to encoding mood, the differences between encoding and
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retrieval mood states may preclude mood being an effective cue.

Presence of Superceding Cues
It was expected that no MDM effects would be seen in the
independent conditions because of the presence of superceding cues which
would render mood redundant, primarily those cues generated by subjects
during encoding when forming associations between the stimuli and the
state of Arizona.

These cues could theoretically be spontaneously

accessed during retrieval.

The expectation of no significant effect in

these conditions was confirmed, although it is not clear whether this
was because of superceding cues since there was no nonelaborative
control condition.
Although there was less concern about the presence of more
powerful cues in the interactive condition since mood is a stronger cue
due to the strengthened association between the mood and stimuli, the
elaborative nature of formulating sentences using the stimulus words may
result in both lists being learned so well that subjects are able to
spontaneously generate sufficient cues for retrieval of both lists
without mood cues.

In addition, subjects may have had access to

cognitive mood cues that could have superceded mood state cues, i.e.,
subjects could self-generate the cue "these words were related to happy
and sad moods".

Research has shown that mood state can provide cues

above and beyond those supplied by cognitive mood cues (Snyder & White)
under some circumstances, but what those circumstances are has not been
clearly delineated.
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The better the stimulus-words are learned, the less valuable mood
will be as a cue.

On the other hand, the words need to be learned

sufficiently to avoid a floor effect during recall.

It is difficult to

know what the relative cue values of various potential cues actually
were, e.g., the strength of episodic cues relating to the list such as
time and place of encoding, the strength of self-generated associations
with the stimuli during encoding.

The ideal situation would be to use

an extremely shallow encoding task, as Smith (1986) did in an experiment
on environmental context (in that case a memory span test).

This would

severely restrict the likelihood of additional associations being formed
or other background cues being processed.

The potentially low level of

retrieval, particularly given the necessity of a 5-10 minute delay to
allow time for the mood induction preceding retrieval, may not leave a
lot of room for differential effects of mood, however, barring basement
effects, an extremely low level of retrieval, might be necessary for
mood to have an impact.

This remains an empirical question.

The problem of superceding cues might be resolved by utilizing
implicit memory tasks that preclude subjects from generating their own
retrieval cues including other context cues such as time of encoding.
Implicit memory tasks by their nature constrain subjects from using cues
other than those present at time of retrieval.

To the extent that the

retrieval task can be constructed such that mood state is the strongest
or only available cue for retrieval, mood state dependency should be
found.
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Cue Overload
Cue overload remains a problem.

Even with an interference

paradigm, a large number of unrelated items are being paired with a
single mood.

Additional research could be performed using Eich's (1985)

method of associating single items to different aspects of the context,
in this case different aspects of mood as reported by the subject, in
order to attempt to reduce cue overload.

In view of the fact that Eich

did not find EDM with interactive encoding until he dealt with cue
overload even though environment, as he defined it, was very concrete
(furniture, pictures on the wall) and easy to interactively encode with
the stimuli compared to mood, it seems likely that this additional step
will be necessary before MDM is found.

This will probably be a

difficult task given the abstract nature of mood.

Follow-up work using

hypnosis, where short lists could be paired with a number of different
moods, could be fruitful.
Use of affectively-congruent stimuli may be another way of
breaking up cue overload to the extent that the different words tap into
different aspects of mood, or different associations.

This may be one

of the reasons MDM (or MCM) is most likely to be seen with affectivelycongruent stimuli.

No study has utilized all congruent stimuli (i.e.,

all sad words during the sad mood and all happy words during the happy
mood).

You might get a categorization effect (i.e., subjects will

remember that one list was all happy and one sad rendering actual mood
state powerless), but to the extent that matching of encoding and
retrieval moods facilitate recalls, MDM will have been demonstrated.

78
Neutral encoding and retrieval conditions would be necessary to tease
out MCM effects, although the interpretation of results even when mood
is supposedly neutral during encoding is not straightforward, given the
existence of prior encoding episodes where the stimuli may have been
paired with congruent mood states.
Using affectively-valent stimuli one could also manipulate the
degree of relatedness of the stimuli to mood by using words of varying
affective-valence within mood conditions.

This, of course, is Bower, et

al.s' (1978) design, unfortunately they never conceptualized their
studies in this fashion, and therefore, never did the appropriate
analyses to determine the impact of degree of congruency on mooddependency.

External Validity

Clearly experimental studies are needed when attempting to tease
out the reciprocal effects of mood and cognitive processes but what does
the failure to find MDM in this study say about the existence of mood
effects in everyday life?

Outside of the laboratory mdods are often

strong and discrete and elaboratively encoded with salient events or
information over a lifetime.

As the difficulties with mood inductions

and interactive encoding of mood and stimuli illustrate, it is
extraordinarily difficult to construct analogous conditions in the
laboratory.

Subjects who do not respond to mood inductions most

certainly do get in strong moods outside of the laboratory.
Because of the artificial nature of laboratory studies on mood,
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negative findings do not mean that mood does not affect memory
processes.

They do indicate that it is a difficult task to achieve an

understanding of what variables or conditions might contribute to mood
effects, if any.

This appears to be an area in which the knowledge to

be gained using a strict experimental approach is limited.

Studies

attempting to understand the impact of mood effects on normal and
abnormal emotional functioning must more closely reflect natural mood
states and the events surrounding them.

Use of subjects experiencing

naturally occurring moods or emotional states and focusing on memory for
life events is probably necessary to achieve a fuller understanding of
mood and memory relations in everyday life.

Summary
A number of potential problems were highlighted which might limit
the conclusions that can be drawn regarding mood-dependent memory.
These problems are not unique to this study.

Many constitute pervasive

and, in some cases, insoluble problems plaguing this area of research in
general.

These include difficulties with experimental manipulations of

mood, demand characteristics, mood measurement, dissipation of mood
state, encoding of mood state, and creating strong links between stimuli
and personal mood state.
The methods employed in this study to diminish the impact of these
problems represents an improvement over those utilized by many
researchers in the area, however a number of future avenues for research
on mood and memory are suggested.

An attempt was made to strengthen the
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mood-stimuli link so that mood would be a relatively strong retrieval
cue and the problem of superceding cues would be less worrisome.

This

approach was not successful, most likely because the elaboration
produced a wealth of cues that could be utilized without mood-state
being present.

This suggests two alternative approaches.

Rather than

strengthening the mood-stimuli link, one could seek to weaken possible
competing cues, e.g., by use of shallow encoding tasks such as
structural encoding.

Another option would be to preclude subjects from

self-generating cues by using implicit tasks that do not direct subjects
to the retrieval episode.

Either elaborative or shallow encoding could

be utilized if subjects are prevented from generating their own cues,
however, work by Schacter & Graf (1986) on implicit memory for new
associations suggests that elaboration of the weakly associated concepts
is necessary before implicit memory will be found.

Use of affectively -

laden material might reduce problems with relating stimuli to mood and
cue overload.

The search for better mood induction techniques must

continue.
Despite the difficulties in constructing an adequate test of moodcongruency in a laboratory setting, the relation between mood and
cognition continues to constitute an important area of research.

An

understanding of these relations could potentially shed light on both
normal and abnormal emotional functioning and memory processes.

With

close attention to both methodological difficulties and the theoretical
underpinnings of these effects, progress can be made.
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APPENDIX A.:

FOOTNOTES

Footnote 1.
An attempt was made to analyze data based on subjects who met the
liberal criteria immediately following encoding and retrieval in order
to forestall the argument that mood rapidly dissipated and therefore
could not serve as a cue for later retrieval.

Although significant

differences in mood ratings following encoding and retrieval were
present when analyzed by condition, the number of subjects who met
criteria following encoding and retrieval was quite low (N=66).

That

number would have been further reduced by eliminating subjects who had
not been in the appropriate moods immediately following the mood
inductions so that cell sizes would be too low to permit interpretation
of analyses based on this criteria.
Unfortunately, using the liberal criteria, retrieval mood was
sometimes more congruent to the ostensibly incongruent mood than to the
congruent mood, e.g., ratings of 4 and 9 at encoding and 6 at retrieval.
It was hypothesized that the absolute difference in mood ratings might
be more important than which side of the midpoint subjects fell on.
Therefore, data was also analyzed with a difference greater than or
equal to four between mood ratings at retrieval and encoding being
designated as different and less than four designated as same.

For each

subject there had to be an encoding mood that was the same as and one
that was different from retrieval mood (N=76).

Interactive encoding

would not necessarily be predicted to increase state-dependency effects
in this case, and in fact may impair it, since the words may be encoded
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relative to incongruent moods in the same condition and congruent moods
in the different condition.

However, effects, if any, in the

independent conditions may be more pronounced using these criteria.
it turned out, no significant effects were found using this criteria,
therefore the results of these analyses will not be reported.

As

APPENDIX B:
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