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What kind of mood influences what kind
of memory: The role of arousal and

information structure
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Mood-congruent memory was investigated as a function of the structure of the information to
be remembered (categorical vs. isolated) and the participant's arousal (stimulating drug vs.
placebo). Free recall of photographs showing either pleasant or unpleasant scenes was assessed
for subjects under positive or neutral mood states, induced by the imagination of emotional ex
periences under relaxation. Although the arousal manipulation did not affect the recall perfor
mance, the findings highlight the importance of the information structure: a mood-congruency
effect was obtained for the isolated pictures; however, the effect did not appear for categorical
material, suggesting that structural constraints on the recall process can override the influence
of mood on memory. Interestingly, the subject's evaluations of the pictures also shifted toward
their mood states. A general recall advantage of positive mood was observed.

Psychological research on the influence of mood on
memory (Bower, 1981; Isen, Shalker, M. Clark, & Karp,
1978; Snyder & White, 1982) deals with phenomena
which appear intuitively highly appealing but for which
the empirical evidence is remarkably weak. It is plausi
ble indeed to find that happy people are more prone to
remember happy events than sad events (Bower & Gilli
gan, 1979) and even more plausible to find that depres
sive people suffer from selectively pessimistic memories
(Beck, 1967; Lloyd & Lishman, 1975). However, such
mood-congruency effects are not consistently obtained in
experimentally controlled situations (see Bower, Gilligan,
& Monteiro, 1981; D. M. Clark, Teasdale, Broadbent,
& Martin, 1983). Likewise, it seems plausible to learn
that the same information is recalled better when the mood
state during the recall test matches the encoding mood state
(Bower, Monteiro, & Gilligan, 1978; M. S. Clark, Mil
berg, & Ross, 1983; Eich, Weingartner, Stillman, & Gil
lin, 1975). However, such demonstrations of mood-state
dependency have been very difficult to produce, and the
number of negative results outweighs the supporting cases
(see Eich, 1980). Instead of taking the pessimistic view
that research on mood and memory is too difficult to yield
reliable results, we can also try to resolve the puzzling
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pattern of evidence by looking for moderator variables
that help us to understand why mood effects on memory
are sometimes obtained and sometimes not. The present
paper is concerned with two such factors for which there
is already some indication in the literature: the role of
arousal and the structure of the information to be remem
bered. The first factor concerns the further refinement of
the mood aspect within the mood-and-memory issue,
whereas the second factor pertains to the memory aspect.

Mood and Arousal
To introduce the arousal hypothesis, we may refer to

the associative network analogy, which states that
representations of mood states are stored in the same
memory system as are semantic concepts and the represen
tations of stimulus properties. Mood influences on
memory reflect the associative strength or the proximity
between a mood and other memory contents. Thus, evalu
atively positive concepts, such as success, pleasure, or
beauty, should be associated through past experiences with
positive mood states and should be dissociated from aver
sive mood states, which in turn should be connected with
evaluatively negative concepts, such as failure, pain, or
ugliness. During a happy mood state, the happy mood
node is activated, and part of the activation spreads to the
associated nodes, thus raising the probability that mood
congruent material will be accessible for recall.

It seems somewhat strange, of course, to conceive of
mood states as nodes in a semantic network (see Simon,
1982), but the idea should not be misunderstood. Only
some representations of moods, rather than the mood
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states themselves, are assumed to be located in semantic
memory. What exactly makes up the memory represen
tation of mood? A hypothetical answer put foward by
M. S. Clark et al. (1983) states that changes in autonomic
arousal that accompany moods may be of crucial impor
tance. In one study, for example, they demonstrated an
improvement of recall performance when the degree of
arousal at the time of retrieval matched the degree of
arousal at the time of learning, even when the arousal was
produced by radically different procedures (stepping up
and down on a cinder block or watching a pornographic
film). In another demonstration, these authors found posi
tive attitude statements to be more available when a posi
tive mood state was induced, but this finding was con
fined to the high-arousal condition. Similar results were
obtained by Bartlett and Santrock (1979) who used chil
dren as participants and showed that mood influences on
memory disappeared when a relaxation treatment
prevented autonomic arousal. Bower's (1981) intensity
principle, according to which the impact of mood cues
on the recall process depends on the intensity of the mood
state, is also consistent with the arousal hypothesis.

It is clear that strong arousal cues-like any distinctive
context cues-can serve the role of retrieval cues. Despite
this evidence, one should be cautious when generalizing
the arousal hypothesis. It seems plausible, indeed, that
personally involving life experiences (see Bower & Gil
ligan, 1979) are linked with arousal cues and, therefore,
a happy episode, for example, comes easier to mind un
der positive mood and particularly when the positive mood
state is accompanied by an appropriate degree of arousal.
Such an account, however, is hardly applicable when the
material to be remembered is neither personally involv
ing nor arousal-producing (e.g., the evaluatively positive
or negative words used by Isen et al., 1978). Thus, the
contribution of autonomic arousal may turn out to be an
exceptional case rather than a necessary condition for the
occurrence of mood effects on memory. Moreover, auto
nomic arousal patterns are oflittle value for discriminat
ing between qualitatively different moods; their variation
within the same mood may exceed the between-mood vari
ance. Part of these difficulties can be overcome if one
replaces autonomic arousal by central arousal, which in
corporates bodily changes as well as mental changes. It
should be noted that such a central arousal hypothesis does
not preclude autonomic arousal effects, but only consti
tutes a less restrictive, more flexible formulation of the
arousal principle.

In our attempt to find an adequate operationalization
of arousal in the experiment to be reported, we focused
on central arousal using a pharmacological treatment. We
chose the drug theophyllin (trade name: Captagon; 7-[2
(a-methyl-phenethyl-amino)-ethyl]-theophyllin' HCl).
Theophyllin is an amphetamine which causes the produc
tion of noradrenaline and adrenaline. The central stimu
lation is mediated by an increase of the dopamine con
centration in the cortex. People who take the drug become
less tired, perform better on simple tasks, and report a

refreshed state of mind. Certain physiological variables,
such as blood pressure and heart rate, may also show a
slight increase.

Such a manipulation could provide a pure arousal treat
ment, in contrast to the treatment by M. S. Clark et al.
(1983), which might be confounded with affective proper
ties (e.g., a very dull task in the low-arousal condition
or pornographic films in the high-arousal condition) or
that might interact with the method of mood induction.
For example, it is possible that certain positive mood treat
ments (e.g., the success feedback provided by M. S. Clark
et al., 1983) are reinforced by motor arousal (e.g.,
produced by stepping up and down on a cinder block),
whereas other mood-induction procedures (e.g., imagin
ing a pleasant event) might gain from a relaxed, non
aroused state.

Structure of the Information
The second variable of interest here, structure of in

formation, causes less conceptual difficulty, and its im
pact on mood-and-memory phenomena seems easier to
predict. To the exent that the material to be remembered
can be structured-by category, by serial, by scripts, or
by some other kind of principle-the structural redun
dancy can be utilized to encode the information more eco
nomically, to form a memory representation out of higher
order units or chunks. Recalling a small number of such
higher order units may suffice to reproduce a multitude
of specific information that is linked to those units by
structural knowledge. For example, remembering that the
stimulus list included several color names and several
brands of cars can help one recall a dozen specific colors
and brands. The recall advantage of structured informa
tion is based on a highly systematic retrieval process.
Recall protocols are characterized by regular clustering
(Bousfield, 1953); primacy or recency effects and other
reflections of extraneous factors vanish (Cohen, 1966);
and the nature of errors reveals the systematic memory
search (Herrmann, Frisina, & Conti, 1978). The recall
process is forced to proceed in clear-cut structural paths,
probably bypassing the relatively weak mood cues which
provide a rather inefficient alternative for finding the same
information in memory. Our prediction, therefore, is that
mood influences on memory will be reduced or disappear
altogether, to the extent that the recall process is guided
by structural knowledge (for a conceptually similar predic
tion, see Fisher & Cuervo, 1983).

There is already some evidence to support this consider
ation. Eich et al. (1975) used categorized word lists and
showed that state-dependency effects of marijuana were
confined to the categorical level (i.e., more categories
were recalled when the retrieval state matched the encod
ing state) but did not extend to the recall of specific items
within categories. Assuming that recall within categories
is subject to more structural constraints than is access to
the superordinate categories, this finding is consistent with
the above prediction. However, Eich et al. did not directly
vary the structure of information, and it is not clear



whether marijuana affords a proper mood manipulation.
Moreover, their finding refers to state dependency,
whereas we are primarily interested in the phenomenon
of mood congruency.

More direct evidence comes from Fiedler, Pampe, and
Scherf (in press) using categorically organized behavior
descriptions as stimuli. The target person showed pre
dominantly positive behaviors in some categories and
mostly negative behaviors in others. No mood-congruency
effect (i.e, selective recall of positive behavior under posi
tive mood) was obtained for this redundant body of in
formation. However, there was one exceptional instance
in each category, when the target person deviated from
the usual pattern (i.e., one positive behavior in otherwise
negative categories, and vice versa). In fact, mood con
gruency was observed for this part of the information,
which did not fit the structural constraints. Unfortunately,
this finding relies on a data base too meager to warrant
a final conclusion (i.e., only one deviating item in each
of six categories), and its reliability, therefore, needs to
be ascertained in a more suitable test.

The design of the present experiment focuses on the two
variables, arousal and structure. Mood and arousal were
varied orthogonally as between-subject factors, and the
structure of information was varied as a within-subjects
factor. The stimulus material consisted of photographs
showing either pleasant or unpleasant scenes. Part of the
material was organized by thematic categories (e.g.,
several pictures showing accidents), whereas the rest con
sisted of isolated pictures that did not lend themselves to
categorical coding (e.g., a single picture representing a
slaughter scene). According to the above reasoning, any
mood-congruency effect was expected to be confined to
the unstructured information. Furthermore, the premise
here is that memory for pictures is subject to the same
mood-congruency effect that has been demonstrated for
verbal material. Although this issue is hardly addressed
in the literature, the possibility should be considered that
the analogous and often idiosyncratic ways of represent
ing pictures in memory, as opposed to the consensual
meanings and connotations of the linguistic code, might
be insensitive to the operation of mood cues. One sub
sidiary purpose of the present research is to extend the
principle of mood congruency to the domain of pictorial
information.

We used an autosuggestive mood-manipulation tech
nique that has also been successfully used in several ex
periments (Fiedler & Drewes, 1985; Fiedler & Fladung,
1986): Mood was induced in a state of deep relaxation
in which participants were presumably very sensitive to
imaginative thought. Depending on the mood condition,
subjects were instructed either to imagine a very pleasant
episode from their own lives or to engage in a compara
ble mental activity that was assumed to be emotionally
neutral. We confined ourselves to the manipulation of
positive versus neutral mood (as did M. S. Clark et al.,
1983) and did not include a negative mood condition, as
was usually done (e.g., Bower, 1981; Isen et al., 1978).
Assuming that not every experiment must include all levels
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of mood and that others have already compared positive
and negative mood, we felt justified to dismiss the nega
tive mood condition if only for ethical reasons. In any
case, the relative impact of positive versus neutral mood
should be the same, theoretically, as that expected for
positive versus negative mood.

METHOD

Participants
A sample of 48 male and female students, recruited through

several advertisements at the University of Giessen, took part in
the experiment. Due to the experimenter's recording error, the data
from the first 12 participants (3 from each experimental group) could
not be analyzed, leaving 36 participants in the final analysis. Stu
dents of psychology were excluded from participation because of
their experience with similar experiments. The subjects were paid
DM 15 for the single session which lasted about 1 h. This rela
tively high payment is common for experiments in which the par
ticipants know in advance that a pharmacological treatment is in
volved. Subjects were scheduled individually and were allocated
to the four experimental groups by turns.

Design
The joint manipulation of two between-subjects factors (mood

and arousal) and two within-subjects factors (stimulus structure and
stimulus valence) results in a 2 xz xz x2 factorial design with 9
participants for each combination of the first two factors. Each con
secutive subset of 4 participants, one from each condition, sawex
actly the same stimulus series as described below.

Materials
The photographs used as stimulus material were selected in a

preliminary study in which 10 judges rated and sorted a total of
48 pictures taken from pictorials, journals, landscape books, and
our own archives. The pictures had been originally selected accord
ing to the following criteria: (1) their valence had to be classifi
able as positive or negative, and (2) each picture either should be
a member of some thematic category that also comprised several
other pictures or should be a candidate for an isolated instance (i.e.,
a single-picture category). First, the judges were asked to sort the
pictures into as many piles as they wished; they were told, however,
that there could be some pictures which do not lend themselves to
classification and, therefore, have to be sorted separately. Second,
they were presented the pictures once more and had to rate them
for valence. The final picture set was based both on the judges'
consensus and on the requirement that the categories and singular
items be maximally distinctive. The resulting stimulus set consisted
of four positive four-item categories (comedians, fun and joy, beau
tifullandscapes, nice children), four negative four-item categories
(diseases, accidents, environmental pollution, threatening technol
ogy), eight positive isolated items (e.g., kissing mouth, beautiful
sunset, man enjoying his beer), and eight negative isolated items
(e.g., violence against woman, slaughtering of seals, burial scene). '
Thus, the total stimulus series included 48 pictures that were or
dered randomly, with the restriction that the distance with which
instances from the same category appeared should be maximized.
This was accomplished by randomly drawing, without replacement,
one picture from each category (in a fixed order) before the sec
ond, third, and forth picture per category was drawn. The isolated
pictures were interspersed randomly between those drawn from
categories. Four consecutive participants, one from each of the ex
perimental groups, always saw the same series in the same order,
but the individuals within the groups always received different or
derings.

Although the consensus rates on which the stimulus selection was
based were rather high (typically about 80%), there was always
some remaining interpersonal variation, not only in the sorting task,
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which would have been expected, but also in the evaluative judg
ments. Even when a certain picture appeared to be unambiguously
positive or negative, some deviant reactions were given by at least
some judges. Therefore, we decided to reassess the two relevant
properties of the stimuli (valence and clustering) for the participants
in the main investigation (see below).

Procedure
Participants were welcomed in a friendly manner and were given

time (filled with small talk) to accommodate to the experimental
situation. They were told that the experiment would be concerned
with the influence of viewing slides on an imagery task. However,
they were not informed that they would be given a recall test. In
an anticipatory overview of the following hour or so, the three most
salient aspects of the experimental situation were outlined: the drug,
the series of slides, and the imagery task to be performed under
relaxation. The drug was (correctly) described as a substance which
is used in order to increase mental performance and concentration,
thus justifying its use as an integral part of the imagery task.
Although the commercial name (Captagon) of the substance was
not mentioned, the participants were thoroughly informed about
all the possible side effects and counterindications. After the par
ticipant had confirmed his or her decision to participate, he or she
was presented a glass of water along with the drug which either
contained 50 mg theophyllin or was a placebo. The possibility of
a placebo was never mentioned, and the experimenter was blind
with respect to the subject's drug condition.

Immediately after the intake of the drug, the room was darkened
and the series of slides was presented at a constant rate of 15 sec
per slide. The size of the resulting images on the projection screen,
which was placed at a distance of 2 m from the participant, was
about 120x80 ern. In the experimenter's brief instructions, the par
ticipant was asked to consider the slides thoroughly and was en
couraged not to suppress his or her affective reactions to the pho
tographs.

The stimulus presentation was followed by a 30-min period of
irrelevant activity that consisted of an informal but well-structured
interview about the participant's age, professional goals, consump
tion of coffee or other stimulating agents, study interests, and other
everyday issues. Mood-relevant topics were avoided carefully. At
the end of the interview, each participant was also asked to rate
his or her mood at the time of first entering the experimental room.
(Since this measure did not differ between groups, it will not be
mentioned again.) The intention was mainly to establish a delay
between the intake of the drug and the stimulus presentation on the
one hand and the recall test on the other hand. There are two rea
sons for this delay: first, to produce the maximal effect of the phar
macological treatment, which is reached about 40 min after intake,
and second, to ascertain that the stimulus encoding process was vir
tually over when the following mood manipulation began, which
should only affect the retrieval mood.

Sitting in a comfortable reclining chair, the participant first per
formed a relaxation procedure, which was essentially modeled af
ter Jacobson's (1938) "progressive relaxation." Prior experience
with this procedure had shown that even untrained participants
usually reach a state of considerable relaxation within a few minutes.
After subjects reached this relaxation state, the mood manipulation
began. Participants of the positive mood condition were asked to
think of a very pleasant episode in their own lives and to try to
experience the same emotional quality that accompanied the origi
nal event. Having accomplished this, the experience was intensi
fied and elaborated via imagery and attempts to revive the original
sensations, perceptions, and affective reactions. Participants were
encouraged to conserve for a while the emotional states they had
reached. They were instructed not to tell the experimenter about
the kind of experience they imagined, nor to reveal anything about
their private fantasies. Obviously, this procedure highly resembles
the hypnotic treatment used by Bower and colleagues. When the

subject was in the neutral mood condition, the imagination of a
pleasant episode was replaced by another imagery task selected to
be emotionally neutral but to represent roughly the same level of
cognitive effort. The participant had to imagine a map of the Euro
pean continent and to assess the geographic phenomena appearing
before his or her mental eye.

We decided to avoid a distracting and possibly demand-producing
manipulation check at this point. Instead, an independent sample
of 20 subjects were treated in the same way, 10 receiving the posi
tive mood manipulation and 10 the neutral mood manipulation. The
effectiveness of the treatment was confirmed. While many body
related and arousal-related questions revealed no difference, the posi
tive mood condition did produce significantly more positive descrip
tions of one's own feelings, as well as more positive associations
to 20 ambiguous words and to II ambiguous pictures, than did the
negative mood condition. Since similar results were'obtained in two
other experiments (Fiedler & Drewes, 1985; Fiedler & Fladung,
1986), the effectiveness of the mood manipulation can be taken as
established.

The free recall test was administered while the participants re
mained in the comfortable reclining chair. They were simply asked
to recall, in any order, as many pictures as possible by identifying
the pictures with appropriate key words. No time limit was set.
The phrase "recall test" was avoided because we did not want the
task to resemble an achievement test. Instead, the test was introduced
as an appraisal of what makes up the participant's consciousness
at that moment. The recall test responses were given orally and
were tape-recorded.

After the participant felt that his or her memory was exhausted,
the experimenter led him or her to another part of the room where
the sorting task had been prepared. As in the preliminary study,
the 48 pictures had to be sorted into thematic piles and the possi
bility to establish single-picture piles was mentioned. Finally, the
same pictures were presented once more and the participant had
to categorize each stimulus item with regard to its evaluation as
either positive, neutral, or negative. This procedure was employed
to double-check the category structure and valence data already ob
tained in the pilot study. Before they left the laboratory, the par
ticipants were questioned about the relaxation technique, the im
agery task, and the drug. They were handed a closed envelope
containing DM 15 and an indication of their drug condition (placebo
or Captagon).

RESULTS AND DISCUSSION

Mood and Recall
A 2x2x2x2 (mood X drug X valence X structure)

factorial analysis of variance was performed on the free
recall proportions computed for each participant and
within participants for categorically structured positive
items, categorically structured negative items, singular
positive items, and singular negative items. The ANOVA
results are based on an arcsine transformation of the em
pirical proportions, but the reported means have been
retransformed to represent the natural proportion mea
sure. (It should be noted, parenthetically, that the results
are essentially unaffected by these transformation oper
ations.)

Since the individual participant's subjective evaluations
sometimes differed from the categorization of positive and
negative stimuli in the pretest, we conducted separate
ANOVAs with the stimulus valence factor based on both
kinds of classification. The influence of experimental con
ditions on the recall performance are summarized in
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Figure 1. Mean proportion of pleasant and unpleasant pictures recalled by participants in the positive and neutral mood conditions,
split for isolated and categorized pictures. The two graphs on top are based on the individualized assessment of picture valence, and
the two lower graphs refer to the pretest-based analysis.

Figure 1, where the upper two graphs present the in
dividualized data and the lower two graphs present the
pretest-based data.

Although it is evident from both analyses that categor
ical information is recalled much better than is isolated
information [individualized: F(l,32) = 43.76, P < .001;
pretest: F(l,32) = 27.60, p < .001] and that the posi
tive mood group was superior to the neutral mood group
[individualized: F(l,32) = 4.37, P < .05; pretest:
F(l,32) = 4.48, P < .05], the expected pattern of inter
actions only emerged from the individualized data. Thus,
the analysis which takes the individual stimulus evalua
tions into account is necessary to demonstrate the medi
ating role of information structure for mood congruency.
As predicted, the upper graphs of Figure 1 reveal a stimu
lus valence x mood interaction [F(l,32) = 6.65, p <
.05], indicating the advantage of mood-congruent
material. This finding, however, is completely due to the
isolated pictures and disappears for the categorical pic
tures, as reflected in a significant stimulus valence x
stimulus structure x mood interaction [F(l,32) = 5.12,
p < .05]. In accordance with our assumptions, then,
pleasant pictures were recalled better than were unpleasant

ones under positive mood, and recall of unpleasant pic
tures was superior to that of pleasant ones under neutral
mood, provided there are no structural constraints that
suppress such a mood-congruency effect. The correspond
ing interactions for the pretest-based data are not signifi
cant[F(l,32) = 0.42, and F(1,32) = 0.25, respectively].
No other main effect or interaction, especially none in
volving the arousal factor, reached or approached statisti
cal significance.

On the one hand, it seems plausible that interactions
in a four-factorial design can be demonstrated more reli
ably when interpersonal differences are taken into account
(the individualized analysis). On the other hand, however,
the different outcome of the two analyses raises some in
terpretational problems which need to be discussed briefly.

First, the possibility can be dismissed that differences
in the degree of positive and negative valence between
isolated and categorical pictures became apparent only in
the individualized analysis, and this might account for the
reported findings. Thus, isolated pictures might have been
judged to be more unequivocally positive or negative, ren
dering a congruency effect more likely. Inspection of the
data, however, shows that, if anything, the reverse is true.
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Second, it should be added that if the influence of struc
ture were due to any other confounded difference in the
objective contents of isolated and categorical pictures, the
results should have been more pronounced when based
on the invariant pretest classification.

Third, another interesting consideration stems from
previous research by Nuttin (reported in Nuttin & Green
wald, 1968) showing that successful recall of an item in
creases its judged positivity. This influence might have
biased the individual stimulus evaluations at the end of
the experiment. However, regression analyses with pretest
valence and recall success as predictors and subjective va
lence as criterion, conducted for each individual judge,
yielded a median beta of 0.80 for pretest valence but a
median beta of exactly zero for recall success.

Mood and Stimulus Evaluations
One question that arises is whether the evaluative reac

tions to the pictures at the end of the experimental ses
sion were also affected by the mood manipulation. Scor
ing +1, 0, and -1, respectively, for pictures categorized
as positive, neutral, and negative, a mood X drug x va
lence analysis of variance with pictures as the unit of anal
ysis revealed that this was actually the case. The same
pictures were judged significantly more positive by posi
tive mood participants (mean = +.59 and -.78 for
pleasant and unpleasant pictures, respectively) than by
neutral mood participants [mean = +.47 and -.83;
F(l ,46) = 11.33, p < .005]. Thus, the meaning and the
affective connotations of the stimuli themselves were as
similated to the participant's mood state. The important
methodological implication of this finding is that perceived
stimulus valence and mood may be impossible to manipu
late independently. We shall return to this point later.

However, in the present case, the mood-dependent
evaluation shift does not render the mood-congruency ef
fect artificial, because the valence ratings were in fact as
sessed after the recall test was already finished. That is,
if the shift was produced artificially by the judgment task,
it cannot have affected the recall test. If, however, the
evaluation shift occurred during the recall process, then
it was not created artificially and must be regarded an in
tegral part of the cognitive mechanisms that lead to mood
congruency. Unfortunately, we are not in the position to
decide whether the induced mood state really persisted
until the recall test was over and affected the evaluative
judgments or whether the evaluation shift reflects an in
fluence of the preceding recall task on the subsequent
stimulus evaluations. This raises the interesting hypothe
sis that the evaluation shift may constitute a necessary
aspect of the memory process itself. If we had ad
ministered a manipulation check at several points in the
procedure, we could say more. Such repeated manipula,
tion checks, however, are often problematic because of
demand characteristics and self-consistency effects.

A significant mood X drug interaction [F(l,46) = 7.64,
P < .01] indicates that the mood influence on the evalu
ative reactions was more pronounced in the placebo con-

dition than in the Captagon condition. This interaction is
virtually confined to positive pictures so that the three
way interaction is also significant [F(l,46) = 5.47, P <
.05]. As displayed in Figure 2, positive pictures were seen
in a positive light by Captagon subjects, regardless of their
mood condition, whereas placebo subjects tended to judge
the same pictures as less positive under neutral than un
der positive mood. Assuming the reliability of this find
ing, it means that either good mood or Captagon is suffi
cient to increase the positive reactions to the slides.

Of course, the main effect for the valence factor was
also highly significant [F(l,46) = 406.08, p < .001], in
dicating that positive and negative pictures were clearly
judged as different. Thus, despite the interpersonal vari
ation in the judges' evaluative reactions, the manipula
tion ofthe stimulus valence was undoubtedly successful.
The same conclusion can be drawn from the analysis of
the clustering data, supporting the manipulation of the
stimulus structure. Most judges sorted the pictures into
the appropriate categories, and the typical consensus rate
was 30 or 40 out of the 48 judges. Moreover, the iso
lated items were rarely classified into one of those
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categories. In one word, the construction of the stimulus
material seems to have been as satisfactory as could be
expected, and the residual variation between individuals
should be regarded as an inevitable matter of fact.

To summarize the present results, it has been shown
that the phenomenon of mood congruency can also be ob
tained with pictorial material and when only the par
ticipants' mood at the time of retrieval is manipulated.
Apart from a general recall advantage in the positive mood
condition, relatively more pleasant pictures were recalled
under good mood while relatively more aversive pictures
were recalled under neutral mood. As expected, this con
gruency effect was confined to the unstructured part of
the stimulus material and was absent for the categorically
organized pictures. Thus, our predictions regarding the
moderating influence of information structure on mood
and-memory phenomena are confirmed.

Theoretically, the categorical structure of the informa
tion leads to a recall process proceeding in two stages:
(1) access to the superordinate categories on which the
memory representation is based, and (2) reconstruction
of specific items within categories (see Bahrick, 1971;
Cohen, 1966; Eich et al., 1975). That is, the role of the
category meanings is comparable to the role of the cues
in a cued recall test, and it is interesting to note that mood
effects which are present in free recall have been reported
to be absent in cued recall (Eich et al., 1975), presuma
bly because the associative links between the cues
(categories) and the stimuli to be remembered are much
stronger than the relatively weak links between mood
states and stimuli. For similar reasons, mood effects have
not been found in a recognition test (Bower & Cohen,
1982), which is the most radical form of a cued recall
test, in that the stimulus itself is presented as a cue. The
present finding is quite consistent with this evidence, and
all of these results are not difficult to interpret within the
associative network analogy.

Our second hypothesis regarding the role of arousal in
mediating mood effects on memory did not receive sup
port. The abnormally low level of somatic and autonomic
arousal that was induced by the deep relaxation proce
dure did not prevent the occurrence of mood congruency,
and the intake of a centrally stimulating drug also failed
to affect the results. One might argue that this negative
finding concerning the arousal hypothesis is outweighed
by the positive findings reported by M. S. Clark et al.
(1983) and Bartlett and Santrock (1979). Of course, no
body would seriously doubt the possibility that arousal
can potentially reinforce the psychological influence of
mood states or that arousal cues can enrich the represen
tation of encoded information. However, assuming the
reliability of the present results, we feel justified to con
clude that arousal must not be considered a necessary
precondition for mood effects to occur, as could be in
ferred prematurely from the evidence cited above. Al
though certain mood treatments (e.g., success feedback)
may be strengthened by arousal, it is also conceivable that
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other treatments (e.g., imagining pleasant events, as in
our case) gain from relaxation.

Parenthetically, it should be mentioned that the phar
macological treatment was not completely mute. Apart
from the drug x mood interaction for the picture evalua
tions already mentioned, another drug x mood interac
tion [F= 9.05, p < .01] was obtained in a subsidiary
ANOVA for the amount of clustering, based on the
clustering index proposed by Roenker, Thompson, and
Brown (1971). An earlier finding (Fiedler et al., in press)
that the systematic clustering of items according to
categories is reduced under positive mood (suggesting a
less systematic recall strategy; see Isen, Means, Patrick,
& Nowicki, 1982)could only be replicated for the placebo
condition, whereas an opposite tendency was observed
in the drug condition. Although we make no attempt to
provide post hoc explanations for these unexpected find
ings, they nevertheless suggest that something was caused
by the pharmacological agent.

CONCLUSION

An intriguing problem is raised by the demonstration
that the affective contents of the stimuli themselves are
not independent of the participant's mood state. From a
traditional perspective, this may be considered as indicat
ing a methodological difficulty, because experimental
research starts from the premise that mood states and
stimulus properties can be varied independently. If the
meaning and the experience of the stimuli are not the same
for subjects of different mood conditions, the indepen
dence assumption must be given up and the power of the
experimental method is at least partially lost. From an
alternative perspective, however, we could also recog
nize that it is never the objective stimulus that comes to
interact with the individual's independent mood state.
What we perceive and encode in memory is not the stimu
lus itself but, rather, our reactions to and experience of
that stimulus. The implication is that the psychologically
effective stimulus always represents some kind of fusion
of stimulus characteristics on the one hand and charac
teristics of the individual on the other hand. Thus, each
pleasant stimulus can be regarded as a minor positive
mood treatment that will interfere a bit with a negative
mood state and slightly reinforce a positive mood state,
whereas each unpleasant stimulus may represent a minor
negative mood treatment. According to this view, stimuli
and mood treatments would be treated as theoretically
equivalent except for their intensity and the temporal ex
tension of their effect. The individual's more enduring
mood state would then be regarded as a kind of anchor,
and the tendency to selectively encode or retrieve con
gruent stimuli could be regarded as assimilation processes
with respect to that anchor. Within such a conceptual
frame, it would be interesting to ask whether contrast ef
fects (e.g., cases of incongruence) will also be obtained
under some conditions (as already evident in Fiedler et al.,
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in press). In any case, however, it is an intriguing task
for future research to clarify the ntutual interaction of the
individual's mood and the affective qualities of the
stimulus.
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