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We report two experiments that investigate the effect of an induced mood on the incidental
learning of emotionally toned words. Subjects were put in a happy or sad mood by means of a
suggestion technique and rated the emotional valence of a list of words. Later on, they were asked
to recall the words in a neutral mood. For words with a strong emotional valence, mood-congruent
learning was observed: strongly unpleasant words were recalled better by sad subjects and strongly
pleasant words were recalled better by happy subjects. The reverse was true for slightly toned
words: here, mood-incongruent learning was observed. Both effects are predicted by a two
component processing model that specifies the effect of the mood on the cognitive processes dur
ing learning. Further evidence for the model is given by rating times measured in Experiment 2.

During the last decade, numerous studies have demon
strated the influence of mood states on the recall of ver
bal material (for reviews, see Blaney, 1986; Bower, 1981;
Guenther, 1988). Mainly, three phenomena have been in
vestigated by "mood and memory" researchers: mood
dependent retrieval, mood-congruent recall, and mood
congruent learning. The effects of mood states on memory
have been intensively investigated because of their im
portance for understanding the relationship between emo
tional and cognitive processes. This is true in normal sub
jects as well as in patients suffering from emotional
disorders such as depression (e.g., Bower, 1981; Bower
& Cohen, 1982; Bower, Gilligan, & Monteiro, 1981;
Clark & Teasdale, 1982; Derry & Kuiper, 1981; Eich &
Metcalfe, 1989; Fiedler & Strohm, 1986; Snyder &
White, 1982; Teasdale & Russell, 1983; Weingartner,
Miller, & Murphy, 1977). The experiments reported here
investigated mood-congruent learning (i.e., the improved
learning of material whose emotional valence matches the
learning mood). Mood-congruent learning appears to be
a stable phenomenon, though some failures to replicate
it have been reported (Kelley, 1982; Mecklenbrauker &
Hager, 1984).

The research reported here was supported in part by the Department
of Psychology. University of Marburg, and by Grant G I 123/1-2 from
the German Research Foundation (DFG) to Ulrich Glowalla. This sup
port is gratefully acknowledged, We sincerely thank Gordon Bower,
Eric Eich, Klaus Fiedler, R. Kim Guenther, and an anonymous reviewer
for helpful comments on earlier versions of this paper. We also thank
Sascha Engelbrecht, Joachim Hasebrook, and Bettina Levenberg for their
help in conducting Experiment 2, as well as Eni Becker and Evelin Ford
for their help in preparing the paper. Correspondence concerning this
article should be sent to Mike Rinck, Department of Psychology, Univer
sity of Giessen, Otto-Behaghel-Str. IO/F, 6300 Giessen, Germany.

The dominant theoretical framework for the explana
tion of mood effects on memory is network theory, as pro
posed by Bower (1981) and Bower and Cohen (1982).
In this framework, emotions are conceptualized as nodes
in a semantic network, much like other nodes that sym
bolize concepts. Emotion nodes can be activated by
physiological or verbal means (e.g., by mood inductions).
An activated emotion node not only produces the pattern
of automatic arousal and expressive behavior related to
that emotion. it also spreads activation to connected nodes
in the memory network, thereby activating concepts and
memories that are congruent with the activated emotion.
Mood-congruent learning can be explained in this frame
work by assuming that emotionally toned material acti
vates congruent emotion nodes and inhibits incongruent
nodes. Thus, mood-congruent material intensifies the
prevailing mood and incongruent material weakens it.

On the basis of this account, one explanation offered
for mood-congruent learning reads that learning in a state
of intensified mood is more effective because this renders
the to-be-learned material more distinctive and less prone
to interference. An alternative explanation is based on
mood-preserving behavior: to maintain their mood. peo
ple focus on mood-congruent information and elaborate
it more than incongruent information, which would
weaken the mood. In the context of laboratory experiments
such as the ones reported here, the latter explanation
seems more plausible to us. First, the mood we induced
is presumably not as intensive as the feelings one ex
periences during a happy or sad life event. So we suspect
that the level of mood intensity achieved is not sufficient
for the first explanation to apply. Furthermore, there is
some evidence that intensive moods facilitate learning
predominantly if subjects see the presented material as
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the cause of their mood (Bower, 1987). However, this
was not the case in our experiments. Moreover. subjects
are usually instructed to maintain the induced mood. and
elaborating mood-congruent material is an effective and
easy way to achieve this. As far as we know, there is no
empirical evidence to decide if none, one, or both of the
proposed explanations are correct (see also Bower, 1987).
Fortunately, this is not crucial for our argument, because
the interpretation of our results does not depend on how
the observed mood-congruence effects are explained. The
focus of our argument is on the existence and explana
tion of mood-incongruent learning, and the experiments
were not designed to differentiate between alternative ex
planations of mood-congruent learning.

A central prediction of the network view is that mood
leads directly to mood-congruence effects. Therefore, an
experimental finding that is hard to explain by a simple
network model is mood-incongruent learning (Clark,
Teasdale, Broadbent, & Martin, 1983; Fiedler, Pampe,
& Scherf, 1986). Subjects in Clark et al. 's (1983) experi
ment performed a lexical decision task while they were
in an induced happy or sad mood. The material of the
lexical decision task consisted of nonwords as well as posi
tive, neutral, and negative personality-trait words. After
the lexical decision task, the subjects received a surprise
free-recall test: they were asked to recall the words of
the lexical decision task. Though the induced mood had
no effect on the lexical decision times, it produced mood
incongruent learning of the words. Happy subjects
recalled more negative words than positive words; sad
subjects recalled more positive words than negative
words. Fiedler et al. (1986) induced a happy or neutral
mood in their subjects using Velten's (1968) procedure.
The material to be learned consisted of 36 sentences
describing an individual's behavior with regard to six
categories of social behavior. Each sentence described one
behavior, and each category comprised six of these be
havioral descriptions. An example of a positive behavior
belonging to the "sociability" category is, "With his
jokes, he was the life of the party." Three of the categories
were predominantly positive (i.e., five of the six sentences
of this category described socially positive behavior). The
other three categories were predominantly negative (i.e .•
five of the six sentences described negative behavior). Af
ter learning the behavioral descriptions. subjects were
asked to recall as many descriptions as possible. A
category was rated as recalled if at least one description
belonging to that category was remembered. The authors
obtained no effect of mood on learning of single descrip
tions. However, they found mood-incongruent learning
of categories: happy subjects recalled more negative
categories than positive categories. whereas subjects in
a neutral mood recalled about the same proportion of posi
tive and negative categories.

In both the Clark et al. (1983) study and the Fiedler
et al. (1986) study, the fmding of an incongruence effect
was unexpected. What is even more important, this ef
fect cannot be explained on the basis of a simple network

model of emotion because this model predicts better learn
ing of mood-congruent items in general. As we have seen,
however, this is clearly not the case: mood-congruent
learning as well as mood-incongruent learning and null
findings were observed. Nevertheless, we believe that it
is not necessary to abandon the network framework in
order to incorporate these conflicting results. Instead, we
propose to extend the original network model by main
taining the representational assumptions and developing
more detailed processing assumptions. We shall argue that
the extended model can explain both mood-congruent and
mood-incongruent learning. Therefore, the remainder of
this paper describes two experiments that were specifi
cally designed to demonstrate cases of both mood
congruent and mood-incongruent learning within the same
experimental setting.

The basic procedure was identical in both experiments.
First, subjects were put in a happy or sad mood by use
of a suggestion technique. Next, they rated the emotional
valence of several words on a rating scale ranging from
- 3 for very unpleasant to +3 for very pleasant. The word
list contained the whole range of strongly pleasant, slightly
pleasant, slightly unpleasant, and strongly unpleasant
words: examples of these four categories are "to kiss,"
"bird," "wetness," and "to kill," respectively. Each
word was presented for a fixed amount of time. After the
rating task, subjects were put back in a neutral mood.
Later on, they received a surprise free-recall test (i.e.,
they were asked to recall as many of the rated words as
possible). The question of interest was how many words
from each of the four categories were recalled by sub
jects who had been happy or sad during learning.

Why should one expect both mood-congruent and
mood-incongruent learning using this paradigm? To an
swer this question, we have to consider the effect of the
mood on the valence ratings and the cognitive processes
during the learning task. It was often demonstrated that
induced or natural mood states affect judgments of am
biguous stimuli-for example, personal experiences, pic
tures from the Thematic Apperception Test, interpersonal
behaviors, personal capabilities, or consumer goods
(Bower, 1981; Forgas, Bower, & Krantz, 1984; Isen,
Shalker, Clark, & Karp, 1978; Kavanagh & Bower, 1985;
Roth & Rehm, 1980). Happy subjects usually give more
positive judgments and interpretations of ambiguous
stimuli than do sad or angry subjects. Therefore, we sup
pose that the valence impressions and ratings of the words
in the rating task will be influenced by the subjects' mood
as well: happy subjects will perceive and rate the words
as more pleasant than will sad subjects.

The expected rating bias is shown in Figure 1: the rat
ings of mood-incongruent words (like "wetness" or "to
kill" in the case ofa happy subject) will be biased toward
the neutral zero point of the rating scale. The ratings of
mood-congruent words (like "to kiss" or "bird" in the
case of a happy subject), on the other hand, will be shifted
away from the zero point toward the mood-congruent end
of the rating scale. The bias is probably weaker for
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Figure 1. Predicted valence ratings of the four word categories
given by happy and sad subjects according to our two-component
processing model.

strongly toned words due to floor and ceiling effects, but
this more specific assumption is not central to our general
argument. The existence of the rating bias is one of the
hypotheses tested in this study. Moreover, it is a precon
dition for mood-incongruent learning to occur in our ex
periments, as we shall explain below.

The process assumptions of the model distinguish be
tween two different cognitive processes involved in the
rating task. Of course, there may be more than two
processes involved in rating the emotional valence of a
word. Nevertheless, we will restrict our discussion to
those two processes that are relevant to our argument. The
first process is called valence determination, which
denotes the determination of the emotional valence of a
word that is necessary to give a valence rating of the word.
Subjects rate the valence of a given word by determining
the valence of the associated feelings, memories, and fan
tasies activated by the word. The ease of valence deter
mination depends on the strength of the emotional tone
of the word: strongly toned words are classified easily
because they quickly activate many associations of the
same valence. On the other hand, slightly toned words
are more difficult to classify because they activate con
flicting associations that vary in emotional valence. This
is illustrated in Figure 1: the greater the distance between
the valence of a word and the zero point of the scale, the
easier it should be to determine its valence.

The second process is called additional elaboration,
which refers to associative connections between the
presented word and other concepts of the same valence.
Subjects produce these additional elaborations after they
have given their rating response and before the next word
is presented. This was possible in our study because each
word was presented for a fixed amount of time, which
was considerably longer than the average rating time. In

accordance with the original network model, we assume
that the amount of additional elaboration depends on the
congruence between mood and word valence: subjects
elaborate more on congruent words than on incongruent
ones in order to maintain the induced mood. This is also
illustrated in Figure 1: the closer the valence of the word
is to the congruent end of the scale, the more it will be
elaborated.

The distinction between valence determination and ad
ditional elaboration is meant to imply that they are differ
ent aspects of the subject's cognitive processing before
and after the rating response to a given word. The dis
tinction is important because we shall argue that differ
ences in the ease of valence determination produce mood
incongruent learning of slightly toned words, whereas
differences in the amount of additional elaboration after
the valence rating result in mood-eongruent learning of
strongly toned words. The rationale ofour reasoning will
become more apparent, if we look at the four different
categories of words separately.

The emotional valence of strongly mood-congruent
words such as to kiss for a happy subject or to kill for
a sad one is obvious, and the rating bias makes it even
more evident, so the valence determination should be easy.
Because of their clear and mood-eongruent valence, these
words are well suited for maintaining the induced mood.
Therefore, subjects will elaborate on these words and
thereby encode them efficiently in memory while they are
waiting for the next word to be presented.

The valence determinationfor strongly mood-incongruent
words such as to kill for a happy subject or to kiss for
a sad one is also easy, despite the fact that their valence
impressions are biased toward the neutral point. This is
true because of the unequivocal valence of these words:
the bias is not strong enough to render the valence of these
words equivocal. So, even for a happy subject, words such
as to kill remain clearly unpleasant. Therefore, the valence
of strongly mood-incongruent words should be determined
as easily as the valence of strongly mood-congruent
words. However, the amount of additional elaboration
should differ: strongly incongruent words weaken the in
duced mood. Therefore, subjects will avoid elaborating
these words after they have rated their valence. Thus,
these words are not as efficiently encoded in memory as
strongly mood-congruent words.

The valence of slightly mood-congruent words such as
bird for a happy subject or wetness for a sad one is not
as obvious as the valence of strongly toned words.
However, the valence determination is facilitated by the
rating bias because the valence impressions are shifted
away from an emotionally neutral impression (see Fig
ure 1). A word such as bird, for example, might usually
possess only a very slight emotional tone for a given sub
ject, but the induction of a happy mood makes the word
seem clearly pleasant. Thus, the valence rating of slightly
mood-eongruent words becomes easier as a result of the
mood induction. With regard to additional elaboration,
the rating bias should lead to more congruent associations,
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but this effect is probably not strong enough to reduce
the relative proportion of incongruent associations sub
stantially. Therefore, slightly mood-congruent words
should activate mood-congruent associations as well as
mood-incongruent and neutral associations. This makes
them less useful for maintaining the induced mood, so sub
jects will not elaborate these words very much.

The emotional valence of slightly mood-incongruent
words such as wetness for a happy subject or bird for a
sad one is also not unequivocal, and the determination of
their valence is rendered even more difficult by the mood
induction. This is true because the valence impressions
of these words are shifted toward a neutral impression,
resulting in a more difficult valence determination (see
Figure 1). A word such as wetness, for example, might
usually be regarded as slightly unpleasant by a given sub
ject, because it is usually connected to unpleasant ex
periences, such as "getting wet in the rain." However,
the induction of a happy mood primes positive associa
tions, so that wetness might also activate pleasant associ
ations, such as "taking a bath on a hot day. " These con
flicting associations render the subject's rating task more
difficult. Therefore, subjects have to invest more cogni
tive effort to determine the valence of these words, rela
tive to slightly mood-congruent words. Considering the
amount of additional elaboration, these words are very
similar to slightly mood-congruent words. They also ac
tivate mood-congruent, mood-incongruent, and neutral as
sociations, so subjects will not elaborate them very much.

According to this model, the cognitive processing of
strongly mood-congruent and mood-incongruent words
differs substantially only with regard to the amount ofad
ditional elaboration after the valence rating. Furthermore,
this difference predicts mood-congruent learning of
strongly toned words. On the other hand, the processing
of slightly mood-congruent and mood-incongruent words
differs substantially only with regard to the ease of va
lence determination, predicting mood-incongruent learn
ing ofslightly toned words. The first prediction is identi
cal to the one made by the original network model; the
second one is derived from our two-component process
ing model. One of the component processes-namely, ad
ditional elaboration-can already be used in the original
model in order to explain mood-congruent learning. The
other process-namely, valence determination
constitutes the new feature of the extended model. It serves
to explain mood-incongruent learning. With regard to the
representational assumptions, our model is equivalent to
the original network model, as proposed by Bower (1981)
and Bower and Cohen (1982).

Hence, according to our model, there are three impor
tant factors involved in determining the kind of mood
dependent learning that will be observed: the subject's
mood during learning (happy or sad), the direction of the
emotional valence of the materials (pleasant or unpleasant),
and the strength of the emotional valence of the materials
(slight or strong). These three factors were varied sys-

tematically in Experiment 1 in order to test our predictions
regarding the rating bias, mood-congruent learning of
strongly toned words, and mood-incongruent learning of
slightly toned words. The mainobjective of Experiment 1
was to demonstrate the predicted effects-specifically,
mood-incongruent learning of slightly toned words.

EXPERIMENT 1

Method
Design. The combination of the three independent variables

learning mood (happy or sad), word valence (pleasant or unpleasant),
and valence intensity (slightly or strongly toned)-yielded a 2 x
2 x 2 design. Learning mood was varied as a between-subjects
factor, with half of the subjects receiving the happy mood induc
tion and the other half receiving the sad mood induction. Word va
lence and valence intensity were varied as within-subjects factors
(i.e., every subject learned strongly unpleasant, slightly unpleasant,
slightly pleasant, andstrongly pleasant words during the rating task
of the experiment). The dependent variables of interest were the
valence rating and recall of each word.

Subjects. Fifty-nine undergraduates of the Philipps-University
Marburg participated as subjects in the experiment, which was an
nounced to investigate' 'the relation ofmoodand word impression. "
They received either course credit or payment for their participa
tion. Eleven subjects were excluded from the analyses for reasons
described below. Half of the remaining 48 subjects had received
the happy mood induction; the other halfhad received the sad mood
induction. The subjects were randomly assigned to the two mood
inductions.

Materials. A list of24 nouns and adjectives containing 12 pleasant
and 12 unpleasant words was constructed. These words were
selected from a list of 50 words, whose emotional valence hadbeen
rated in a pretest by a different set of 36 undergraduates in a neu
tral mood. Bothcategories of selected pleasant andunpleasant words
contained both slightly and strongly toned words, as rated by the
pretest subjects. English translations of the pleasant German words
in order of increasing pleasantness ratings in the pretest were cou
rageous, splendid, strong, shiny, smart, celebration, landscape,
gift, funny, garden, humor, and meadow. English translations of
the unpleasant words in order of increasing unpleasantness were
snake, cellar, angry, dirty, broken, bloody, cries, lonely, worry,
guilty, poverty, and illness. Both word categories had comparable
mean values of concreteness, imagery, meaningfulness, and fre
quency, as determined by the word lists published by Baschek,
Bredenkarnp, Oehrle, and Wippich (1977) and Wippich and
Bredenkamp (1979). Word length was controlled by using only two
syllable words. Another six words were used as practice words at
the beginning of the rating task. None of the 30 words appeared
in the instructions or in the moodinductions. We usedonly 30 words
to keep the duration of the rating task below 10 min. This seemed
necessary because prior tests hadshown that the effect of the mood
induction tended to decrease after this time.

Procedure. Each subject was tested individually on 2 consecu
tive days. The first day began with the mood induction: The sub
ject was seated in a relaxation chair and received instructions, af
ter which the experimenter left the room. Next, the tape-recorded
mood induction was played to the subject at a comfortable volume.
Themood induction consisted ofa suggestion technique developed
by Fydrich and Lambert (e.g., Lambert, 1985). The first part of
the induction was identical for both moods. It was a relaxation in
struction using progressive muscle relaxation. The first part served
to put the subjects in a relaxed state of higher susceptibility. It was
immediately followed by the second part. This part was the actual
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mood suggestion, which differed between mood groups. The happy
mood suggestion started with the symbols of intensifying light and
strength. Then, feelings of expectation, joy, mental balance, opti
mism, self-confidence, safety, activity, and warmth were suggested
in increasing intensity. The sad mood induction, on the other hand,
started with the symbol of spreading darkness. Afterwards, feel
ings of depression, fear, discontent, lack of joy, helplessness, pes
simism, passivity, and resignation were suggested in increasing in
tensity. Pretests had shown that this technique is effective enough
to induce a happy or sad mood of considerable strength and realis
tic quality. On the other hand, it is ethically justifiable because it
does not work against the subjects' free will. The subjects were
instructed to feel the suggested mood as intensively as possible,
but they were free to interrupt the suggestion if the mood became
too intense for them. The whole mood induction took about 25 min.

The mood induction was directly followed by the rating task. Each
word was rated in the following way. Using a slide projector, the
word was presented on a screen in front of the subject for 6 sec.
Then, the rating scale was presented on the screen for another 6 sec.
The scale ranged from -3 (very unpleasant) via 0 (neutral) to +3
(very pleasant). The-subjects were instructed not to rate the valence
of the word before the presentation of the rating scale and to use
only whole numbers between -3 and +3. The ratings were given
orally and were tape-recorded for later transcription. Every sub
ject rated 30 words altogether (i.e., 6 practice words followed by
the 24 experimental words). This took 8 min to be completed. Prac
tice words were excluded from the analyses. The difference be
tween practice words and experimental words was not obvious to
the subjects. The presentation order of the 24 experimental words
was varied systematically following a Latin square to control for
possible order effects.

Immediately after the end of the rating task, we controlled the
effect of the mood induction. The subjects rated their mood by in
dicating on a 7-point scale how well the following three statements
described their mood: "I am in a cheerful mood right now," "I
am in a balanced mood right now," and "I am in a depressed mood
right now." Furthermore, the subjects were questioned by the ex
perimenter about strength and duration of the effect of the mood
induction. The subjects who indicated an insufficient effect (e.g.,
by rating the first statement as a better description of their mood
than the last statement after having received the sad mood induc
tion) were excluded from the analyses. This was true for 10 sub
jects. Among the remaining subjects, the happy subjects rated the
first statement as a better description of their mood than did sad
SUbjects, and the reverse was true for the third statement. The
manipulation check was followed by the presentation of a second
tape-recorded relaxation suggestion. This suggestion served to put
all subjects back into a neutral mood at the end of the first day of
the experiment. An experimental session on the first day lasted for
about 50 min.

The following day, the subjects returned to the experimental room
expecting to rate another set of words without a preceding mood
induction. Instead, they were given a surprise free-recall test. They
were asked to recall the words they had rated the day before. The
recall test was limited to 5 min, and the answers were tape-recorded.
Only 1 of the subjects had expected a recall test, and the data of
thissubject were excluded from the analyses because she hadmemo
rized the words during the rating task.

Results and Discussion
Valence ratings. As expected, the happy subjects rated

the 24 experimental words as more pleasant than the sad
subjects did. The rating bias was in the predicted direc
tion: the mean rating given by the happy subjects was
+0.25 and the mean rating given by sad subjects was
-0.37. This difference is statistically reliable [F(1 ,46) =

24.07, p < .0 I]. It should be mentioned that the cause
of this rating bias is not perfectly clear. The possibility
of a demand effect cannot be ruled out because the sub
jects might have had the hypothesis that we expected this
rating bias. However, in this case, the relevant point is
not the cause of the rating bias but its existence, because,
according to our model, it is the precondition for mood
incongruent learning to occur in the experiment.

To analyze the valence ratings in more detail, we
checked whether the rating bias appeared within all four
categories of words (slightly and strongly pleasant, slightly
and strongly unpleasant). This analysis was complicated
by the fact that the classification of words into the cate
gories had to be done individually for each subject. Al
though the rank order of mean ratings of all 48 subjects
taken together matched the rank order of mean ratings
determined by the pretest very well (R = .96, p < .01),
many subjects' ratings deviated strongly from the mean
ratings. This produced a substantial amount of variance
in the ratings of each word, which indicates that individual
valence impressions can vary considerably, despite high
correspondence of mean impressions that are averaged
over groups of subjects. For instance, the word snake
received every possible rating from very unpleasant ( - 3)
to pleasant (+2), though its mean rating was similar to
the mean rating obtained in the pretest (-0.3 vs. -0.8).
Thus, it seemed implausible to use a normative classifica
tion that would locate this word in the category of slightly
unpleasant words for all subjects. For the individual clas
sification, each subject's ranking of his or her valence rat
ings was used: the six words that received the highest rat
ings were classified as strongly pleasant, the next six
words as slightly pleasant, and so on. The mean ratings
of the four word categories given by happy and sad sub
jects are presented in Figure 2 in the same way as the
predictions of our model were presented in Figure I.
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Figure 2. Mean valence ratings oftbe four word categories given
by happy and sad subjects in Experiment 1.
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As Figure 2 shows, all four categories of words were
rated as more pleasant by happy subjects than by sad sub
jects. The difference between both mood groups is statisti
cally significant in every category [strongly pleasant, 2.4
vs. 1.8; slightly pleasant, 1.3 vs. 0.5; slightly unpleasant,
-0.5 vs. -1.2; and strongly unpleasant, -2.2 vs. -2.6;
all Fs(l,46) > 5.33, p < .05]. As expected, valence rat
ings of mood-incongruent words (pleasant words for sad
subjects and unpleasant words for happy subjects) are
biased toward the zero point of the rating scale, whereas
ratings of mood-eongruent words are biased away from
it. Furthermore, a 2 x 2 x 2 x 6 factorial analysis of
variance (ANOVA) using learning mood, word valence,
valence intensity, and materials as factors revealed a sig
nificant interaction of mood and intensity [F(I,46) = 4.23,
P < .05]. The interaction indicates that, as predicted, the
rating bias was more extreme for slightly toned words than
for strongly toned ones. This is not surprising, because
ratings of strongly toned words are subject to ceiling and
floor effects.

Free recall. Each subject's recall data were analyzed
by computing the number of words the particular subject
recalled correctly from each category. These data were
submitted to another 2 x 2 x 2 factorial ANOVA using
learning mood, word valence, and valence intensity as fac
tors. The analysis revealed that the three-way interaction
was significant [F(l,46) = 19.07, P < .01], indicating
that the way the mood induction affected the recall of
pleasant and unpleasant words depended on the valence
intensity of the words. Therefore, separate analyses were
computed for strongly and slightly toned words, as pre
sented in Figure 3.

The mean percentage of strongly toned words recalled
is shown in Figure 3a, broken down by learning mood
and word valence. Figure 3a shows mood-eongruent learn
ing of strongly toned words: a two-way (learning mood
x word valence) ANOVA revealed that the interaction
was significant [F(I,46) = 5.5, P < .05]. The main ef
fects of learning mood and word valence were not sig
nificant. Planned comparisons showed that strongly un
pleasant words were recalled more often if they had been
learned in a sad mood rather than a happy mood [35 %
vs. 27%, t(46) = 2.16,p < .05]. Accordingly, strongly
pleasant words were recalled more often if they had been
learned in a happy mood [42% vs. 30%, t(46) = 2.92,
P < .01].

Figure 3b shows the mean percentage of slightly toned
words recalled, again broken down by learning mood and
word valence. The two-way (learning mood x word va
lence) ANOVA revealed that the interactionwas significant
in this case as well [F(I,46) = 28.62, P < .01]. Here,
however, the interaction indicates mood-incongruent learn
ing: slightly unpleasant words were recalled more often
if they had been learned in a happy mood rather than a
sad mood [24% vs. 5%, t(46) = 4.67,p < .01]. Accord
ingly, slightly pleasant words were recalled more often
if they had been learned in a sad mood [40% vs. 19%,
t(46) = 4.11, P < .01]. The only statistically reliable
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Figure 3. Mean percentage of words correctly recalled in Experi
ment 1 for (a) strongly toned words and (b) slightly toned words.

main effect was word valence [F(I,46) = 19.07,p < .01]:
slightly pleasant words were recalled more often than
slightly unpleasant words (30% vs. 15%).

The results indicate that using the same experimental
task, both mood-congruent and mood-incongruent learn
ing can in fact be observed, depending on the intensity
of the emotional valence of the materials. In the case of
strongly toned words, the expected congruence effect was
observed: congruence oflearning mood and word valence
(i.e., happy mood and pleasant words, sad mood and un
pleasant words) led to better learning than did incon
gruence of mood and valence. As expected, the reverse
was true for slightly toned words: incongruence oflearn
ing mood and word valence resulted in better learning than
did congruence.

Our explanation of the incongruence effect, which is
based on the ease of valence determinations, is supported
by the fmding that the expected rating bias was observed.
Nevertheless, it remains unclear whether the rating bias
affected the ease of valence determinations in the expected
way (i.e., whether ratings of slightly mood-congruent
words were facilitated and ratings of slightly mood
incongruent words were rendered more difficult). This
question was left unanswered by Experiment I, but it can
be answered by measuring the time subjects need to rate
mood-eongruent and mood-incongruent words. From our
model, a straightforward prediction can be derived: If the
valence of slightly mood-incongruent words is in fact more
difficult to determine than the valence of slightly mood
congruent words, rating times of the first should be longer
than rating times of the latter. In this case, it would seem
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Table 1
Experimental Words Used in Experiment 2 Ordered by

Word Category and Mean Rating

was done by rating the same three statements about their mood as
in Experiment I. The statements were presented one by one on a
computer screen, together with a 7-point rating scale ranging from
not true at all to perfectly true. These points corresponded to seven
buttons on a separate response panel that rested comfortably on the
subject's lap. The subjects gave their ratings by pressing one of
the seven buttons. Next, the mood induction was administered in
exactly the same way as in Experiment I. Directly following the
mood induction, the subjects rated the emotional valence of all 46
words. Each word was presented on the computer screen, together
with a rating scale ranging from - 3 to +3.

The rating scale was the same as in Experiment I. Again, the
seven points of the rating scale corresponded to the seven buttons
on the response panel. The subjects rated the valence ofeach word
by pressing one of the buttons. Each word was presented for ex
actly 10 sec, regardless of whether a subject gave his or her rating
before this time. This was necessary to avoid confounding of rat
ing time and exposure duration. The value and time ofeach rating
were recorded automatically. If the subject failed to rate a word
during the lO-sec interval, this was considered a missing value and
thenext word appeared on the screen. Fortunately, this rarely hap
pened. Due to the exposure duration of 10 sec, each subject could
rate all 46 words in about 8 min. The presentation order of the 40
experimental words was systematically varied to control for order
effects.

Immediately following the rating task, the subjects rated their
mood for a second time, again by means of the three mood state
ments. In addition, they were questioned by the experimenter about
the strength and duration of the mood induction. Next, all subjects
were put back into a neutral mood by use of the second relaxation
instruction already used in Experiment I. Following this, each sub
ject participated in a distractor task for 15 min. The task consisted
of pronouncing numbers presented on a computer screen as quickly
as possible. This task was intended to rule out effects of short-term
memory without interfering with the semantic content of the ex
perimental words. After the distraetor task, the subjects rated their
mood for a third time by means of the three mood statements. The
triple mood rating together with the experimenter's questioning
served as a manipulation check for the mood induction. Further
more, an inspection of the last mood ratings ensured that all sub
jects were in a comparable neutral mood before the recall test. This
test was administered directly after the third mood rating. It was
a surprise free-recall test, as in Experiment 1, except that the sub
jects wrote the words on a sheet of paper. None of the subjects had
expected this test. At the end of the session, the experimenter ques
tioned the subjects about strategies they might have used to main
tain the induced mood. Especially, they were asked whether they

reasonable to assume that subjects have to invest more
cognitive effort in determining the emotional valence of
slightly mood-incongruent words and would therefore
learn them better. With regard to strongly toned words,
we do not expect rating times to differ between mood
congruent and mood-incongruent words because the va
lence is easy to determine in both cases. These two word
groups should differ only with regard to the amount of
additional elaboration during the interval between the rat
ing ofa word and the presentation of the next word. These
predictions were tested in Experiment 2.

EXPERIMENT 2

Experiment 2 was designed with two major goals in
mind: First, we intended to replicate the finding of mood
incongruent learning of slightly toned words. This seemed
necessary because mood-incongruent learning was rarely
reported before and mood-incongruent learning of slightly
toned words in particular was never reported before.
Therefore, our theorizing about it should be based on safer
evidence than the first experiment can provide alone. To
make our case even stronger, we used a new and longer
list ofwords, as well as a shorter retention interval, in order
to replicate the results of Experiment 1 under considera
bly different circumstances. Second, we wanted to test the
rating-time prediction derived from the assumptions of our
model about the cognitive processing of slightly toned
words. The basic design and procedure of Experiment 2
were identical to those of Experiment 1.

Method
Design. The design of Experiment 2 was identical to that of Ex

periment 1. with the exception that an additional dependent vari
able was measured (i.e., the time needed to rate each word).

Subjects. Sixty undergraduates ofthe Philipps-University Marburg
participated as subjects in the experiment. They were paid for their
participation. Twelve subjects had to be excluded from the anal
yses because they indicated an insufficient effect of the mood in
duction. As a consequence. the two mood induction groups com
prised 24 subjects each. The subjects were randomly assigned to
the two mood inductions.

Materials. In a pretest, 220 two-syllable German nouns, verbs,
and adjectives were rated for their emotional valence by 33 sub
jects in neutral mood. From this list, 40 words were selected for
the experiment (i.e., 10 words in each of the four categories). The
words were selected according to the following criteria: strongly
toned words had a mean rating below -2 or above +2, andslightly
toned words had a mean rating between -1.6 and -0.7 or between
+0.7 and + 1.6. Furthermore, only words with ratings as
homogeneous as possible were selected (i.e., words whose ratings
hada standard deviation less than 1.6). Thus, we hoped to minimize
individual deviations from the mean valence ratings. English trans
lations of the German words are presented in Table I, ordered by
word categories and mean ratings. Another six words were used
as practice words. None of the 46 words appeared in the instruc
tions or in the mood inductions. As one can see by inspection of
Table 1, only 3 of the 40 experimental words had already been used
in Experiment 1.

Procedure. The subjects were tested individually in a single ses
sion that lasted about 1 h. First, the subjects rated their mood. This

Mean Rating

Most Pleasant

Most Unpleasant

Strongly
Unpleasant

stingy
lonely
bomb
accident
ulcer
to hunger
slave
to torment
pain
to kill

Word Category

Slightly Slightly
Unpleasant Pleasant

dirty to paint
to stumble avenue
chasm jubilant
to age bird
beggar to thank
to hinder sky
wetness capable
wrecked poem
stubborn quiet
labile competent

Strongly
Pleasant

to love
to kiss
to laugh
enjoyment
sunny
friendship
peace
meadow
beauty
to play
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had intentionally focused on mood-congruent words, but no sub
ject affirmed this question.

Results and Discussion
Classification of words into categories. Despite our

attempts to minimize the variance of valence ratings,
several subjects' ratings differed considerably from the
mean ratings given in the pretest. As in Experiment 1,
a normative classification according to the mean ratings
of the pretest would have produced many misclassifica
tions leading to an undesirable increase of error variance
in the data. Thus, we decided to use the individual clas
sification described above. Fortunately, this did not result
in a confounding of learning mood and materials due to
item-selection effects because the individual variations in
the happy subjects' group matched those in the sad sub
jects' group almost perfectly. When all words were or
dered by their mean valence rating, the happy subjects'
rank order was almost identical to the sad subjects' rank
order (R = .95, p < .01). What was even more impor
tant, the classification of words was the same for both
groups. Therefore, the following comparisons of word
categories are based on categories that contain the same
words in both mood groups. Moreover, both groups' rank
orders agreed very well with the order determined by the
pretest and shown in Table 1 (sad mood, R = .90,
p < .01; happy mood, R = .94, p < .01).

Valence ratings. The mean ratings of the four word
categories given by happy and sad subjects are presented
in Figure 4 for comparison with the predictions of our
model shown in Figure 1. The valence ratings were sub
mitted to a 2 x 2 x 2 x 10 factorial ANOYA, including
learning mood, word valence, valence intensity, and
materials as factors. The analysis yielded a significant
main effect of learning mood [F(l,46) = 44.73,
p < .01], which is due to the fact that happy subjects gave
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Figure 4. Mean valence ratings of the four word categories given
by happy and sad subjects in Experiment 2.

more positive ratings than did sad subjects (0.21 vs.
-0.37). Moreover, a significant interaction of learning
mood and valence intensity [F(l,46) = 24.79,p < .01)
indicated that the rating bias caused by the induced mood
was more extreme for slightly toned words than for
strongly toned ones (a shift of 0.77 vs. 0.38). Separate
analyses revealed that the ratings of happy and sad sub
jects did not differ significantly for strongly unpleasant
words [-2.7 vs. -2.8; F(l,46) < 1], but for the remain
ing three categories [strongly pleasant, 2.8 vs. 2.1; slightly
pleasant, 1.7 vs. 0.6; slightly unpleasant, -1.0 vs. -1.4;
all Fs(l,46) > 7.5, p < .01]. To summarize, these
results are in perfect accordance with the results of Ex
periment 1: The expected rating bias occurred, it was
more extreme for slightly toned words, and it shifted
mood-incongruent words toward the zero point of the rat
ing scale, whereas mood-congruent words were shifted
away from it.

Free recall. The recall data were analyzed in the same
way as in Experiment 1. For each subject, the number
of words correctly recalled from each word category was
computed. These data were analyzed by a 2 x 2 x 2 fac
torial ANOY A using learning mood, word valence, and
valence intensity as factors. Again, the analysis revealed
that the three-way interaction was significant [F( 1,46) =
31.57, p < .01), indicating that the way the mood in
duction affected the recall of pleasant and unpleasant
words depended on the valence intensity of the words.
Therefore, separate analyses were computed for strongly
and slightly toned words as presented in Figure 5.

Figure 5a shows the mean percentage of strongly toned
words recalled, broken down by learning mood and word
valence. A two-way (learning mood X word valence)
ANOYA revealed that the interaction was significant
[F(l,46) = 28.26, p < .01]. The main effect of learn
ing mood was not significant [F(1,46) < 1], whereas
word valence was [F(I,46) = 17.45, P < .01], indicat
ing that recall of strongly pleasant words was better than
recall of strongly unpleasant words. Planned comparisons
showed that the significant interaction was due to mood
congruent learning: strongly unpleasant words tended to
be recalled more often if they had been learned in a sad
mood rather than a happy mood [38% vs. 31 %; t(46) =
1.56, P < .13]. Accordingly, pleasant words were
recalled more often if they had been learned in a happy
mood [52% vs, 36%; t(46) = 3.47, p < .01] .

Figure 5b shows the mean percentage of slightly toned
words recalled, again broken down by learning mood and
word valence. Again, the two-way (learning mood X word
valence) ANDYA yielded a significant interaction of mood
and valence [F(I,46) = 11.97, P < .01]. However, in
this case, the interaction indicates mood-incongruent learn
ing: slightly unpleasant words were recalled more often
if they had been learned in a happy mood rather than a
sad mood [30% vs. 20%; t(46) = 2.63, p < .02]. Ac
cordingly, slightly pleasant words tended to be recalled
more often if they had been learned in a sad mood [32%
vs. 25; t(46) = 1.61, P < .12]. The main effect of learn-
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Figure 6. Mean valence rating times in Experiment 2 for
(a) strongly toned words and (b) sUghtly toned words.
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revealed only one significant effect, namely, the two-way
interaction [F(1,46) = 27.31, P < .01]. This is due to
the expected effect of mood on rating times: congruent
combinations of mood and valence resulted in faster rat
ings than incongruent combinations. Slightly pleasant
words were rated more quickly by happy subjects than
by sad subjects [3,028 msec vs. 3,960 msec; 1(46) = 3.4,
P < .01]. For slightly unpleasant words, the difference
was smaller and statistically not significant [3,568 msec
vs. 3,717 msec; t(46) = .44, n.s.]. Apart from this, the
rating times are in perfect accordance with our expec
tations.

To summarize the results of Experiment 2, valence rat
ings, recall data, and rating times indicate that the rating
bias did not only occur but that it also had the expected
effect on the cognitive processing of the words. The va
lence of slightly mood-incongruent words was shifted
toward the neutral point, rendering the valence determi
nation of these words slower and more difficult. On the
other hand, the valence of slightly mood-eongruent words
was shifted away from the neutral point, making their va
lence determination easier and faster. As a consequence,
the subjects processed slightly mood-incongruent words
more intensively than they processed slightly mood
congruent ones, and they recalled them better later on.
This is true despite constant exposure duration of all
words, which supports the hypothesis that the effect is
due to differences in intensity of processing. With regard
to strongly toned words, the ease of determining their va
lence was not affected by the rating bias. Strongly toned
words produced the well-known effect of mood-eongruent
learning (i.e., they were recalled better if they had been
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ing mood was not significant [F(l,46) < 1], and there
was a tendency for slightly pleasant words to be recalled
more often than slightly unpleasant words [F(1,46) =
2.84, p < .10]. Despite the fact that not all of the rele
vant pairwise comparisons are statistically significant, the
recall data show the expected interactions of learning
mood and valence intensity: mood-congruent learning of
strongly toned words and mood-incongruent learning of
slightly toned words.

Rating times. For each subject, the mean rating time
of each word category was computed. These rating times
were submitted to a 2 X 2 x 2 factorial ANOVA, in
cluding learning mood, word valence, and valence inten
sity as factors. The analysis revealed a significant inter
action of mood, valence, and intensity [F(1,46) = 12.4,
P < .01], indicating that the way the mood induction af
fected the rating times of pleasant and unpleasant words
depended on the valence intensity of the words. There
fore, separate analyses were computed for strongly and
slightly toned words as shown in Figure 6.

Figure 6a shows the mean rating times of strongly toned
words, broken down by learning mood and word valence.
A 2 x 2 factorial ANOVA, including mood and valence
as factors, yielded no significant effects. This agrees with
the prediction that the slight rating bias of strongly toned
words should not affect the ease of rating them: words
with an unequivocal emotional valence remain easy to rate
even if the mood induction shifts the ratings a little to the
neutral point.

The mean rating times of slightly toned words are
shown in Figure 6b, again broken down by learning mood
and valence intensity. The two-way ANOVA of these data

YJgUre 5. Mean percentage of words correctly recalled in Experi
ment 2 for (a) strongly toned words and (b) slightly toned words.
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learned in a congruent mood). Considering valence rat
ings and recall data, the results of Experiment 2 consti
tute a replication of the results of Experiment 1, even
though the set of materials, the retention interval, and
several experimental details differed. In addition, rating
times observed in Experiment 2 provide evidence for the
explanation we offered for the mood-incongruent learn
ing of slightly toned words.

GENERAL DISCUSSION

The results of both experiments show that mood
incongruent learning is more than a "neglected possibil
ity" (Fiedler et al., 1986) that is found only rarely and
by chance. It can be provoked, experimentally inves
tigated, and theoretically explained using experimental
paradigms such as the one reported here. We observed
mood-incongruent learning of incidentally learned words
that were only slightly emotionally toned, because slightly
mood-incongruent words were processed more intensively
during the learning phase than were slightly mood
congruent words. At the same time, we observed mood
congruent learning of strongly toned words, presumably
because strongly mood-congruent words received more
mood-maintaining elaborations than did strongly mood
incongruent words. Both effects were observed using the
same rating task and identical mood inductions. Whether
one effect or the other occurred depended on the nature
of the experimental material (i.e., the intensity of its emo
tional valence).

The results show that mood does not produce mood
congruent learning directly and automatically, as proposed
by a simple network model of emotion. Rather, it in
fluences the cognitive processing of the learning material
in a more complex way, so that mood-congruent, as well
as mood-incongruent, learning can occur, depending on
the specific interaction of mood, experimental task, and
materials. The results of this interaction are predicted by
a model that extends the process assumptions of the origi
nal network model (Bower, 1981; Bower & Cohen,
1982). The extended model separates the effects of an in
duced mood on two different processes that occur during
the learning task. According to our model, differences
in the ease of valence determination lead to mood
incongruent learning of slightly toned words, whereas
differences in the amount of additional elaboration after
the completion of the valence determination lead to mood
congruent learning of strongly toned words. The adequacy
of the model for the explanation of mood-incongruent
learning is demonstrated further by rating times observed
in Experiment 2. They show that the rating bias indeed
renders the valence determination of slightly incongruent
words more time-consuming and therefore presumably
more difficult than the valence determination of slightly
congruent words.

Different from our two-component processing model,
the original model proposed by Bower (1981) and Bower
and Cohen (1982) includes explanations for mood-

congruent learning but does not deal with valence deter
mination. We believe that the simpler model is useful and
sufficient as long as the experimental materials have a
strong emotional tone and only mood-eongruent learning
has to be explained. Unfortunately, this is often but not
always the case. For one thing, the valence intensity of
the materials used in studies of mood-eongruent learning
remains unclear because relevant data are usually not
reported. Moreover, including our study, there are at least
three reported instances of mood-incongruent learning
(Clark et al., 1983; Fiedler et al., 1986).

The results reported here highlight the importance of
properties of experimental materials. Depending on
properties such as valence intensity, completely differ
ent results can be observed. Unfortunately, in mood and
memory research, the properties of the materials being
used often do not receive the attention they deserve. This
is true for research on mood-dependent retrieval, where
the valence of the materials is supposed to be neutral or
of no special importance (see Blaney, 1986). Our results
indicate that a closer look at the features of the materials
might be helpful for research on mood-congruent learn
ing as well. It might explain cases of unsuccessful attempts
to replicate mood-eongruent learning (e.g., Kelley, 1982;
Mecklenbrauker & Hager, 1984). The materials used in
studies of mood congruence usually consist of stimuli with
a variable degree of valence intensity. Therefore, oppo
site effects with slightly and strongly toned stimuli might
cancel each other out. For example, the clear pattern of
results of our experiments would have been completely
obscured if we had failed to distinguish between slightly
and strongly toned words. Unfortunately, this distinction
has never been made in research on mood-congruent
learning as far as we know. The valence of the materials
was simply classified as negative, neutral, or positive, ig
noring possible transitions from one category to another.

Another important result also refers to the classifica
tion of the emotional valence of the materials. In both ex
periments, many individual classifications differed con
siderably from the normative classifications of the
pretests, despite good agreement when ratings were aver
aged over subjects. The differences were large enough
to obscure the effects found in both experiments if we had
chosen a normative classification. This indicates that it
might be unfounded to presume that the affective tone be
ing considered is preexisting and normative, as it is usually
done (Blaney, 1986). Instead, we have to expect consider
able variance in the individual impressions of the valence
of the materials. It seems useful to deal with this vari
ance in order to reduce error variance that might lead to
inconclusive results. One way to achieve this is by means
ofan individual classification, if this does not lead to con
founding the independent variables with the materials
used. Unfortunately, this can be tested only after the
experiment, and it may take large samples to meet this
requirement.

The assumption that mood affects cognitive processes
in a complex way, which in tum produces mood-dependent
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phenomena, is quite consistent with the results of Perrig
and Perrig (1988; Perrig & Perrig-Chiello, 1985). They
argued for the importance of subjects' knowledge about
mood states and the appropriate behavior after showing
that mood-congruent learning can also occur if subjects
are instructed to behave as if they were happy or depressed.
An advantage of the paradigm reported here is that the
results are not as prone to an experimenter-demand ex
planation as are the results of Perrig and Perrigo It is quite
implausible that subjects could have guessed the differ
ent hypotheses for slightly and strongly toned words and
produced the appropriate rating times accordingly.

Although the proposed model could predict the observed
results quite well, many questions remain unanswered.
Further research should investigate the applicability of the
model to other experimental paradigms. Exactly when will
mood-incongruent learning, as opposed to mood-congruent
learning, be observed? We suspect that better learning of
slightly mood-incongruent stimuli might appear whenever
subjects are dealing with the emotional valence of the
materials. Therefore, a promising line of research would
use the same set of materials, once for a task comparable
to the valence rating used here and once for a task that
presumably keeps subjects from considering the valence
of the words (e.g., counting their letters). Another ques
tion refers to the theoretical explanation of mood-congruent
learning. In the original network model as well as in our
extended model, at least two different explanations are pos
sible. Further research should determine whether stimulus
induced differences in mood intensity, subjects' mood
maintaining strategies, or both lead to mood congruency.
Regarding the current state of affairs, mood-congruent
learning seems like an often observed, but insufficiently
explained, phenomenon to us. We do believe, however,
that the experiments reported here contribute to the under
standing of mood-incongruent learning.
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