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Role of mood and connotation
in the spacing effect

DAVID G. ELMES. PAUL F. CHAPMAN; and CAMDEN W. SELIG
Washington and Lee University, Lexington, Virginia

Half of the 36 subjects in this study underwent a procedure designed to induce a depressed
mood. and a neutral mood was induced in the other half of the subjects. All subjects then heard
and attempted to free-recall a word list that contained words of neutral. good. and bad conno
tation. The words were presented once within the list. or they were presented twice with spacing
intervals of 0 or 7. Neither mood nor connotation had a main effect on the number of words re
called. Depressed subjects showed a spacing effect for the affectively loaded words but not
for the neutral ones. In contrast. the nondepressed subjects showed a spacing effect for the
neutral words but not for the affectively toned ones.

Over the past dozen years or so, a substantial amount
of research has tried to determine why spaced repeti
tions lead to better retention than do massed repetitions
(for a review, see Glenberg, 1979). The superior recall
of spaced items is called the spacing effect , and the main
focus of research on it has concerned acquisition,
storage, and retrieval-what the social psychologists
(e.g., Zajonc, 1980) call "cold" cognitive processes. A
recent series of studies from our laboratory yielded reo
suIts that implicate "hot" cognitive processes in the
spacing effect (Elmes, Dye, & Herdelin, 1983) . We have
found that subjects simply do not like nominally neutral
material that has been studied under massed practice as
much as they do the same material that has been studied
either once or under spaced practice.

We are not sure how this negative affect for material
studied under massed practice enters into retention.
One possibility revolves around the mood-congruence
effect demonstrated by Bower (1981). The mood
congruence effect is a state-dependent memory based on
mood in which sad events are remembered best when a
person is sad and happy events are remembered best
when a person is happy. With regard to the spacing
effect, it could be that since the typical subject in the
typical memory experiment is in a neutral mood as he or
she is memorizing massed and spaced items, the un
pleasant massed items are recalled poorly because they
do not match the mood of the memorizer. From this it
follows that a memorizer who is unhappy or depressed
may show a smaller difference in the levels of massed
and spaced words that are recalled than is usually
observed-the spacing effect should be attenuated when
the subject is depressed. We tested this possibility by
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making some subjects depressed and determining their
level of recall for massed and spaced words, In addition,
the to-be-remembered words had a neutral , good, or
bad connotation, according to the semantic differential
(Jenkins , 1960). The expectation was that the effects of
connotation would depend on the mood of the mem
orizer, because earlier results (Elmes et aI., 1983) had
indicated no spacing effect for good and bad words
when the participant's mood had not been altered
(i.e., was neutral) .

METHOD

Subjects
The subjects were 36 male undergraduates at Washington and

Lee University. They volunteered to participate in order to
receive extra credit in introductory psychology courses. When
they agreed to participate, they were cautioned that some as
pects of the experimental procedure might be disturbing . though
not physically painful, and that they could decline to partici
pate if they wished.

Design
Mood was varied between subjects. Half of the subjects were

assigned randomly to the "depressed" group , in which they
underwent a procedure designed to induce a depressed mood.
The remaining half of the subjects engaged in a task that was
designed to maintain a neutral mood -the "neutral" group .
Presentation condition and connotative meaning of the to-be
remembered items were varied within subjects.

Materials
List construction. The list structure was identical to that used

by Elmes et al, (1983). The 18 target words were presented
once, or they were repeated at spacing intervals of 0 or 7 words.
Twelve filler words served as buffers for primacy and recency
effects and as within-list fillers to maintain appropriate spacing.
Different list forms were devised so that each presentation con
dition immediately preceded the first recency-buffer word . The
target items were one- and two-syllable nouns selected from the
connotative meaning norms provided by Jenkins (1960). The
6 "good" words had a mean rating of 2.13 , the 6 "neutral"
words had a mean rating of 3.45 , and the 6 "bad" words had a
mean rating of 5.21. None of the connotative meaning ratings
overlapped between these three groups. Across subjects, conno-
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Figure I. Mean percentage recalled as a function of presenta
tion condition, word connotation, and mood.

p < .0 1, rpb = .41] . Estimates along the despondency
dimension increased more for the subjects in the "de
pressed" group than for the subjects in the "neutral"
group, but this difference was small and not reliable
[t(34) = 1.36, P = .18, rpb = .17] . The small effect here
probably occurred because many subjects said they were
unsure of the meaning of "despondent." Several subjects
who did not ask about the meaning of "despondent"
had happiness and despondency ratings that covaried
directly . Writing speed increased across tests in both
groups. Although the mean speed increased more in the
"neutral" group than in the "depressed" group (1.8 and
1.3 digits, respectively), this difference was not reliable
[t(34) = .32]. In summary , the Velten procedure seems
to have induced a mild depression in mood : Self-ratings
of happiness decreased, and there was a modest relative
decline in writing speed.

As far as free recall is concerned, neither mood indue
tion nor connotative meaning had a main effect on recall
(Fs < 1). Leight and Ellis (1981) reported that a de
pressed mood lowered the level of recall, but such an
effect was not seen in the present experiment. Elmes
et al. (1983) also reported that connotative meaning
had minor effects on the level of recall. Unlike the
present experiment, the one reported by Elmes et al.
used a between-subjects design. Presentation condition
had a marked overall effect on recall: Items repeated at
a spacing of seven words were recalled better than were
massed words, which in tum were recalled better than
were words presented once [F(2,68) =11.28, P =.0002,
1'/ = .49].

Shown in Figure 1 are the recall data as a function of
presentation condition. Because the recall of good and
bad words was essentially the same across conditions,
their effects are combined in the figure and are illus
trated under the heading "Affective Words." In the left
hand panel , there is a spacing effect for neutral words
for subjects in the "neutral" group, but subjects in the
"depressed" group were not responsive to spacing of the

tative meaning was completely counterbalanced among the
prerecency list forms.

Mood assessment. The subjects were initially screened by
means of the Beck Depression Inventory (Beck, 1967). Anyone
who scored higher than 15 was excused from participation and
given full extra credit. Self-rating scales required the subjects
to make a vertical mark on a 100-mm-long horizontal line to
indicate their mood "at this moment ." One scale was bounded
by "I do not feel at all anxious" on the left and by "I feel
extremely anxious " on the right. Two other scales replaced the
word "anxious" with either "happy" or "despondent." Scor
ing involved finding the distance of the vertical mark from
the left end of the scale (to the nearest millimeter). The subjects
also engaged in a writing-speed test in which they were required
to write backward from the number 100 by ones for I min.

Mood induction. Velten 's (1968) mood-induction task in
volves reading 60 statements, first silently and then aloud.
The 18 students in the "depressed" group read self-referent
statements designed to induce a depressed mood. The sentences
became progressively more depressing as the subject proceeded
through the series. One of the more depressing statements was
"All of the unhappiness of my past life is taking hold of me."
The subjects in the "neutral" group read innocuous statements
that were not self-referent (e.g., "The campus covers some
600 acres") .

Procedure
Initially , the subjects were told about the general nature of

the experiment and were told that they could discontinue par
ticipation at any time they wished and still receive full extra
credit . After a baseline writing-speed measure, the subjects
completed the Beck Depression Inventory . Then the subjects
answered a few questions about their experience with psycho
therapy. Subjects who indicated that they were currently under
going therapy were excused from participation. At this time,
they also completed the magnitude estimation scales for their
current mood along the dimensions of happiness, anxiety, and
despondency. Following the mood-induction procedure, the
subjects heard the list of words and then attempted free recall.
The words were presented via a tape recorder. The words were
read by a male at a 3-sec rate. Unlimited time was allowed for
written free recall.

Following recall, validity checks for the mood induction were
undertaken. These checks first involved a readministration of the
writing-speed test and then a reestimate of mood along the
dimensions of anxiety, happiness, and despondency .

After a thorough debriefing, the subjects in the "depressed"
group read through a series of self-referent statements designed
to elevate their mood (Velten, 1968). Then they signed a state
ment indicating that they felt no worse at the end of the experi
ment than they had at the beginning. The subjects in the "de
pressed" group were also given a list of emergency telephone
numbers in case they felt depressed following the experimental
session. The next day, one of the experimenters telephoned the
participants in the "depressed" group to ensure that they were
not depressed.

RESULTS ANDDISCUSSION

To determine whether the Velten (1968) procedure
influenced mood, difference scores of writing speed
and mood ratings before and after mood induction were
calculated . The change in anxiety following mood indue
tion was about the same for the two groups [t(34) =
.09]. The rated happiness in the "neutral" group in
creased across the two tests (mean = +5.2 mm), and the
rated happiness in the "depressed" group decreased
(mean = -10.9 mm) , a significant effect [t(34) = 2.79,
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neutral words. Thus, depressing subjects reduced the
spacing effect as predicted. The opposite relationship is
seen in the right-hand panel. The subjects in the "de
pressed" group showed a spacing effect for affectively
loaded words, but the subjects in the "neutral" group
did not. Thus, the effects of spacing depended on both
connotation and mood, and this higher order interaction
was significant [F(2 ,68) = 3.77, p = .03, T/ =.31] . An
alternative way of describing the interaction shown in
Figure I is to note that recall under massed practice is
elevated and recall under spaced practice is lowered
when mood and connotation do not match.

In general terms, the idea that the spacing effect is
related to a congruence between the subject's mood and
the affect generated by the conditions of practice re
ceives some support. One consequence of such a finding
is that the affect generated by different practice condi
tions enters into the recall process by means of the
"mood nodes" that are associated with the to-be
remembered items (Bower, 1981; Isen, Shalker, Clark,
& Karp, 1978). This conclusion needs to be tempered
by noting that the mood-congruence effect that we
obtained depended on word connotation. The nature of
this dependency was unexpected. Since a negative mood
was induced, Bower's (1981) results lead to the expec
tation that the kind of results shown in the right-hand
panel of Figure I should occur only for bad words.
Because the results in the right-hand panel represent the
recall of both good and bad words, we seem to have ob
tained a more general mood-congruence effect than the
kind reported by Bower. What we have obtained appears
to be a mood-congruence effect based on a matching
of general affective arousal and not on a match between
a particular mood and a particular type of material.

Recently, Clark, Teasdale, Broadbent , and Martin
(1983) reported that induced depression and induced
elation both lead to differential retention of affectively
loaded and neutral words. Under either mood , both
good and bad words were recalled better than were

neutral words. In addition, their subjects tended to show
a mood incongruency effect such that bad words were
recalled best by the happy subjects and good words were
recalled best by the depressed subjects. This mood in
congruency was not seen in the present study, but
there are substantial procedural differences between
their work and ours that preclude direct comparison.
In any event, a general congruence based on affective
arousal, connotation, and the conditions of practice
has important implications for the way in which theories
attempt to account for the representation of affect in
memory and how affect operates to influence retention.

REFERENCES

BECK, A. T. (1967). Depression: Clinical, experimental and theo
reticalaspects. NewYork : Harper & Row .

BOWER, G. H. (1981). Emotional mood and memory. American
Psychologist, 36,129-148.

CLARK, D. M., TEASDALE, J . D., BROADBENT, D. E., &
MARTIN, M. (1983). Effect of mood on lexical decisions. Bulle
tin ofthePsychonomtc Society,21, 175·178.

ELMES, D . G., DYE, C. J ., & HERDELIN, N. J . (1983). What is
the role of affect in the spacing effect? Memory & Cognition,
11, 144-151.

GLENBERG, A . M . (1979). Component-levels theory of the effects
of spacing of repetitions on recall and recognition. Memory &
Cognition, 7, 95-112.

ISEN, A. M., SHALKER, T . E ., CLARK, M., & KARP, L. (1978).
Affect, accessibility of material in memory, and behavior: A
cognitive loop? Journal of Personality and SocialPsychology,
36,1-12.

JENKINS, J. J . (1960). Degree of polarization and scores on the
principal factors for concepts in the semantic atlas study. Amer
icanJournalofPsychology, 73, 274-279.

LE~GHT, K. A., & ELLIS, H . C. (1981). Emotional mood states,
strategies, and state-dependency in memory. Journal of Verbal
Learningand Verbal Behavior, 20, 25] ·266.

VELTEN, E. A . (1968). A laboratory task for the induction of
mood states. BehaviorResearch and Therapy, 6, 473-482.

ZAJONC, R . B . (1980). Feeling and thinking: Preferences need no
inferences. AmericanPsychologist, 35, 151-175.

(Manuscript received for publication January 29, 1984.)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




