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Abstract

»

The state-dependent learning hypothesis (Swanson and
Kinsbourne, - 1979; 'Boweﬁ, F1981; BaddeléyfilQBZa)‘ﬁ$lds

that material learned in one state is better recalled if -
. v . ,
the state is re-established for. testing. Three

experiments were done to see if Velten-established mood -

state could serve such a cuing function.

.

In the first experiment, sjxty women learned 16 words

I
14

in one mood, then 16 more words in a second mood. After *
an interpolated task, they tried “to recall -all of the.
words in one of thé(moods.' Limited support was found for

Lo

the SDL hypothesis in recall testing, and slightly

N

strongé: support in followup recoghigion testing. .-

~

/‘ LA ’ e .

In the second -experiment, randomly-generated line
; - .

‘drawings were substituted for thée word lgsts, in an

attempt to minimize interactive coding of mood state cues

and ‘learned material. Forty men learned the designs in

one mood, and theg_tfied to reproduce them in either the

same:‘mbod or a different mood. Results supported the SDL

hypothesis for recall but not for rgdpgnition, support[ng‘,

EN

the contebtibn that interactive coding of mood state and

R -
designs had not taken place.

In the third experiment, the® line drawings weréﬂ

divided into sets. Sixty women learned one set in one
. : & . ha



“al

€ .
mood, the other set in the same or a different mood, and

fhen tried to reproduce both sets in one of thgxprévious
moods. The SDL hypotﬁesis was suppofted 'for ‘tﬁe recall
scores zof the firs£ set and for the recognition scores of
ghe secondkset, pbssibly reflectiﬁg a greater chance for

deliberate interactivevcoding as the subjects became more

familiar with the learning task.

The results of these experiments were interpreted as

generally - supporting the mood-SDL hypothesis, and as
\

strengthening the evidence for SDL in recognition if there

is a basis for interactive coding of mood state and

learned material.
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Mood dependent learning
o

“ Increasing attenéion has been given in personality
research of recent years to the .role of fluctuating
éersonal states in the determination 'of behgvior. This
has opened new areas of experimental research on the
effects of personality variables on behavior, research
‘which was previously correl”’ onal -in nature (Crowne,
1979), The variable nature of personality states means
that they are, in principle, mqhipulable, and as
techniques for altering them have become available, states

have been used as independent variables in experimental

research.

Among the state variables so- employed has been( mood.

N

Of special interest in this project have been those
studies which investigate the relationships between mood

and learning, pafticularly state dependent learning.

The typical paradigm for demonstration of

'~ state-dependz2nt lemrning (SDL) has the subject learn

material in one internal state and then demonstrate that

learning through recall or performance in another state

similar or dissimilar to the original ‘state. SDL effects

are demonstrated if recall or performance is superior when

the testing state ’‘is similar to the 1learning state.

Internal state is used here generally to inciqde the set

of conditions extant within the individual .at a given

-



point in time. The internal state includes the "psychic
state" and the "physiological state"™ (Bower, 1981); the
"affective state” (Bartlett and Santrock, 1979); and the
"emotional state” (Leigh£ and Ellis, 1981). Internalzstate
is sometimes called simply "statéh (Leight and Ellis,

1981).

Most SpL theorists (Swanson and Kinsbourne, 1979;
Leight and Ellis, 1981; Bower, 1981) suggest that the
internal state serves as a cue to the learned materiakﬂ
‘having been associaﬁﬁd with it throﬁgh " temporal
contiqguity. Thus, wﬁen the internal state | 1is
re-established for the test, it éerves as a cue %or
recall. When the internal state at recall differs from

that present during learning, the absence of the state cue

leads to poorer performance.

~
-

‘ | 0f course, the ir;xtetnal state present during learning
ié not the only .cue to be dssotiated with the 1egrned
material. The learning situation-- thé‘context -- also
‘provides cues which may or may not be present in the Ttest
phase. Context refers to the complgx Moflpiexternal
rstimuli——\sometimes called "béckground" or "noise“rz qhich
érevails during presentation of material to bé 1earq9d.
In 1972, Bower"incldded intégoceptive stimulafion in his
deflnltlon of context, but by 1981 he found ,it necessary

to separate emotional or "mood stimuli from context cues in

T LN -



his network theory of state dependent retrieval. That is,
the context cues are specific, readily and quickly
manipulable stimuli such as location or semantic

questions; while state cues are general, slowly- changing

a

complexes  of internally-generated stimuli. The
distinctign is not absolute. Context cues may be broadly
situational rather than specific: the context of "school
days," for -example. In sﬁch circumstances, ghe context%
may function as a state, playing the same role in SDL és
does the psychic or affective state. Baddeley(1982a), for
example, has repeatedly demonstrated SDL effects by
Aﬁanipulating the situational state of divers-- above or

below water.

The network theory of state dependent retrieva%
(Bower, 1981) argues that material to be learned in a
mood~state dependent learning study is connected in memory
to two nodes-- the context node and the emotion node.
when a subject is asked (context gue) to recall evénts
learned in a particular context, "activation spreads out
from the context node as the subject searches for
relevant ipemsfk But Context 1 i's a weak, overloaded cue
because it {s associated wixh"\qany ;things, so any one

éonnectionﬁ is subject to he€;y interference" (p.136). If

) L

. /s
the emotion node 1is also  activated, however, the

LR

activation spreading from it will, summate with that from

-

the context node, so that recall is best if testing occurs



in the"same_mOOA‘as learning. This theory also predicts
that SDL effects are most likely under free recall -
conditions, where the 'strength of the context cue is
"mihimal, forcing greater reliance upon emotion node cues..
This 1is in-aecordance with the suggestion by Eich (1977)
that SDL does not occur when retrieval is mediated by an
oyert"cue, A model of Bower‘s network theory appears as
figure 1.

/

Figure 1. Simplified network theory of SDL.

~Other

| Learned \ Learned
Stimuli |\ Material
{

Other
Mood

Learning
Context

‘Learning
Mood

4?3

R 1 .
As seen in figure 1, the conheit, cues activate a

T

plethora of associatibns, 1nclud1ng , 1learned 'stimulus

material and other 1earned materlal | Recall of StlmUll is

thus subject to 1ntrus1ons from Other materlal leagned in

that context: the context cue 1s overloaded. If-the mood B

¥

at recall is the same as it was durlng learnlng, then 1ts
activation of stlmulUS'materlal w1ll summate w1th that

from the context, maklng the st1mu11 mor%\acce551ble to
i

recall. If the mood at§ recall"ls dlffereét from that .

# :
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during learning, no such summation occurs, and performance

suffers.

L

Iéxaddition to the?&g&ernal state and the context,
other %gues to learning may be active in a particular
expérimeﬁt. For ekample,‘ the experimentef may. provide
‘débiberate éues to learning which she then makes available
at-the tecaii session, as in paired rgSSociates learning
taské; and the subject may also utilize self-generated
cue$ such as. organizational strategies and . vgribus
mnemonic tricks to improve recall. Nonetheless, thé cues

[N
provided by the internal state are potentially useful as

aids to recall. .

Swanson and Kinsbourne (1979), reviewing the state of
SDL research, observe that most of thesg studies use drugs.
as the Vmeans of inducing particular internal states,
including cortical arousal, depression and disinhibition.

Ambng the fairly\ consisten;mmfindings of those studies

reviewed are the following:

1. A state-dependent learning effect can be reliably

found.

P

2. SDL effects are most reliable in experiments which

test learning as uncued or free recall.

3. The previous experience of the participants‘-with

the drug employed influences the magnitude of SDL;



-/ - .
probably: as a’fdnction of drug tolerance.

4. fhe difficulty of the task to  be learned
ié%{uences thé' likelihood of SBL. If the task is too
. easy, a ceiling effect of 100% learning for all subjects
eliminates the. possibility of the diffegential effects
pre&icted by the SDL hypothesis. If the task is too hard,
mgnyh subjects score at or near zero, and the resulting

"floor effect"” ﬁinimizes the} possiBility of the

differential SDL effects.

While fhe druig-induced SDL phenomenon has been
heavily stuéﬁed' over the past twenty years (Swanson and
| Kinsbourne, 1979), other means ‘of =~ manipulating the
internal state have not been completely examined.
Theoretically, ‘any means of producing two or more distinct

states should be capable of inducing an SDL effect similar

to that so reliably ‘elicited through the use of certain
drugs. These effects Mare as theoretically interesting
and practically important as drug-prbduced SDL" (Swanson

and Kinsbourne, 1979, p. 277).

- Among the variables that have been  tested in SDL

experiments are sleep (Evans, Gustafson, O'Connell, Orne

and-Shor, 1966, 1970); time of day (Halloway, 1977;
Jones,' 1974); arousal level (FiScher andeandoh, 1972);
méntal illness (Weingartner, 1977); and situational

_context (Godden and Baddeley, 1975; Pan, 1926).

; |

~



The set of studies in which I am interested at
present are those SDIL experiments which alter the internal
state by manipulating mood ®gluring nlearning and recall.
These studies assume mobd‘éo be a Sélevant aspect of the
‘interwmal staté, and at%empt to demonstrate SDL effects
through mood manipulation techniques which do not include‘
the use of drugs. 1In fact, it has been ;uggested that the
effectiveness of drug-related SDL is dependent on the
mon—altgring prope;ties of certain drugs (Bower, 1981).
Drugs with no mood-altefing potential are ineffective in

N
SDL studies. - (Phys6stigmine might be considered an

&

exception.)
) S /
° ' The study of mood staté as a cue in SDL must ;be
“distinguished from  two 6ther areas of mood-performance
assessmént. Firsf,' many researcéérs‘ have studied the.
rglétionship' between mood and quality of performance,
‘.typically by manipulatiqg mood and testing concomitant
Qerforménce on a variety of psychomotor and intellec;%al
tasks. This area of study isvgenefally referred to as the
mood—perfprmance h§pothesis (good mood yields ggod
performance), and it has been adequately surveyed by

Blomkvist (1982).

o

The other related area of study surrounds what may be

" G
called the mood consonance hypothesis. This suggests‘that
- material learned in a particular mood 1is more readily

R
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~

remembered if the material and the mood are consonant.

That is, sad stories are more‘easily remembered if they
. 3 / » e

are ; learned and/or recalled yhile the learner is 1n a sad

mood than if he or she is in a happy mood; happy material

is bpetter recalled if learned in a happy mood than in a

sad mood; and so on.

a

_These two hypotheses-- mood-performance and mood
consonance-- are of secondary “interest in the present
étudy.

>

None of the studies to he reviewed here make any
gqualitative :distinction amOng?Ehe terms mood,.remotion and

affect. Blomkviét (1982) s%%tes that there are no useful

Jifferences among :the terms, and the others simply use,
_ | : ]

Y

them 1interchangeabiyf While this appears to be the
. i e : \ - -
" position taken in moodfétate dependent research, it is not

"l . 5 -
accepted universallyw )

4
3
L

As early as 1908, Titchener was lamenting "the

unsettled staﬁe of the psychology of feeling" (pp. 4-5).
\ - . : L N

»‘B§ 1961 thiﬁgsi were no better, as Young decried the

"confusion and' uncertainty about fundamental concepts and

H

’

s

definitions"
- A‘-‘ '/, . ] ! ¥
definitions of ,emotiﬁn gleaned from the psychological

. - . . Sy ) 4 .
literature, including -his own "patterned bodily

reaction...brought about by a stimuius“‘(p. 176) . Izard

‘p.© 351)~ © Plutchik . (1962) listed 21 .

P
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1Y

' (1965) agreed with Young thatv"the present state of our
-knowledge permits no systematic differentiation" ,of

‘terms like affect, emotibn, feeling, mood and sentiment

(p. 19). o ~ ' e

Arnold (1960), however, argued that mood differs from

L

emotion in being a resporse to an extended and éontinued
change in organismic functioning, one which "will pérsist
as longjas the change in functionipg lasts" (p;78). owlis
(1965) amplified the idea of mood being extended in/ time:
"The  phenomena from ‘which we infer mood hgve some
stability th{pugh periods lasting m;nutes or, at the most,
héurs" (p. 385) . That is, moods oécupy teméoral spans of
- moderate duration and influence a 1large repertoi;e\ of

behavior and experience.

Candland, Fell, Keen, Leshner, Plutqhik and iérpy

(1977) included longer duration as “.a feature

1

distinguféhing'moods "from the other types of emotions”
" (p, 102, emphasis added).. Moods also differ in this
analysis by the absence of - definable ﬁiecipitatiﬁg

stimuli, and by their diffuse and gemeral natufé and lack
' ' e

~
A

,of focus on people, objects or events. )

4

’
[

- Wessman - (1979) argues};hat moods_are 1ongen—lastihg,

but. -less intense than emotions, and agreeé'with Candland
: A

>

et al (1977) that their ‘origins seem vague.

-~
K ~ -
. '
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None ef thése writers make qualitative distinctionsa:

\
~

between mood and emotion, so the failure to do so’in

mOod SDL, research seems 1nnocuou§~ The , majority opinion_

S » S

seems - "be that moods are somewhat longer-lasting than_ -

emotlons,'endurlng at least for several mlnutes, and it is

thlS feature which lS important for research in mood SDL.

The mood must be - establlshed and malntalned 1ong .enough

s

'ffoff learnlng and’ testlng to take place, W1thout belng so .-

l

1fflong—last1ng that it'resists: change to another 'mood when

Yo

‘ Ty The first study to deliberately manipulate mood ‘in an

f
s

' _required by the exper iment. -

A \ ¥

- . <

. Mood-SDL studies . S

] ‘< . ’
~ - \

If we assdme, as the éxpeiimentérsf did, that the

x "

‘threat of electrical shock influences a subject's mood,

Yy s o NI

then the first,efﬁort in this area appears to be a series
6f experiments bconductéd by Macht, Spear and LeVis in

>
i

1977. They asked subjects to Yearn a llSt of words _under .

f : \ s

the threat of electrlcal shock or with no threat, and then

tested recall, agaln under threat or no threat. This 2 X

, 2 de51gn is similar’to the standard SDL de51gn articulated:

» . i 4
by Swanson and Kinsbourne, used in Experlment IT of -the
'\ présent study. The MaEht' et al results offéfed.only"
\ =
£ .
tentative support for mood related SDL, and w1ll not’ be -
. : s . N . , [

consldeged further here. - >~ - .| . - L

PR -

Id

“ - ~
-

4

.
S

<
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SDL paradlgm used the relaxatlon and eye -closure method of

RN

*hypn051s (Bower, Montelro and Gllllgan (1978) Subjects

¥ A “v

were selected " for theln high  scores oh* the Stanford
Hypnotlc Susceptlblllty Scale, produtlng —a Dbias ‘which

- A

limits “the génetalltys'of\ theit results (Bower , i981).

. ‘o

X

ﬁufther, the exce951ve compliance of , suggestlble “subjects'

- s ~ .
4 . ! I N
1

Codner-s es . the “tenability of demand characterlstlch

P

v
-t

- interpretation in certain aspects of these experlments.

i~ - PN

- -, Ag
N . )

t - -

Bowe: et al (1978) conducted three experlments. In

" the ' flrst two, they found no ev1dence of mood-SDL, due to

g -

1ack~ of fotgettlng, ceiling effects,. and pau01ty of

patt1c1pants. . N - |
. ST ' . 5 . S
Since Bower\et al attributed the .failure of the

- » N B - .
. second experlment -to* its "2 x 2 ,desigh, the third

24

-
\
v - -1 A <.

"o ~ 4 e

‘experlment had 24 subjeots learn ‘one llSt of wordag;n each

AN
of two mood states,fe1ther the same or. dlfﬁerent,«a d then

- #
Q . ‘s . v, o kY

- attempt to: recaLl both llStS ;n one of the learning moods.

B .

This interference design max1mlzed the ﬁheorethal value,

-
\

of mood as a cue to recall, slnce context cues for the two

-

v L Pl -x
1ists wereivery similar. R g N W
v ’ Y . ; ' ' Toe .""_. - s . N
A j\ ‘ ' t e =
", The results were as predlcted Mhenn'subjects were

requ1red to recall a list Wthh they had 1earned in a mood )

.

4 o s . "

. opp051te to the test—mood, 1nterference was at a maximum

-

for both llsts.,.»When. tested in the same mood as that

.prevailing’ during 1learning, iInterference was minimal.

hdd N

o

-

N

11

~



<

Subjects "in the control groups showed intermediate recall

scores.

-

In none of the three experiments was there evidence

of a mood consonance ‘effect. ?hat is, "happy‘subjects

were not more “likely ,tov recall happy words, and sad

subjects were not morey likely to recall sad words™

(p.576) .

o

The next'study to deal speCifically with mood—state o

dependent learning was conducted by Bartlett and Santrock

(1979) . Worklng ‘with 32 flve year ~old. chlld{en; one

experimenter told three storles, ead of whlch contalned

Ssix test words-— concrete nouns,‘such/ds truck, ball, and

squlrt gun. Half of the chlldren were told sad storles,

and half were told happy ~etogies. The experlmenter\

maintained the corresponding‘éffect throughout her contact

with each child. After ‘each story, the Chlld' mood  was

-asseeSed by ‘show1ng “him or her two stick-figure faces——7

one happy, one sad-- and asklng, "Does thIS story make you

<.

feel llke thls or llke thls7"

Then a seCOnd experimenter took' over, ~and indu%ed

'elther the same oOr the opp051te mood by show1ng elther 51x"”‘

'W,;happy plctures or six sad plctures, and by actrng ,eltherw

?;happy or sad.

‘:Four_recéliftests followed immediately.’ The first

12



E 7§;ed free recall by asking thé’ child tqg retell the

RENS o

étories. The second test was cued, withrfhe*\exper{heﬁtér

Py -

mentioning the main character in each story and stating
théﬁéategory of th@;yords to be recalled, ~eg  toys. The
third test measured recognition' by presentingkihe six

target words in a list of twelve words, “and asking if each

word was from the corresponding story. The fourth test,

.

also of cued recall, was not reported.

-

Bartlett and, Santrock . found support for the modd -
state dependent learning hypéthesi§~ only on the free
recall test, in accordance with the general results of
"drug induced SDL studies (cf Eich, Weinga££ner, Stillman
and Gillin, 1975). It is interesting to note that unlike
Bower et al, Bartlett and Santrock obtained an SDL effect
in a 2 x ’2: design with minimal time elapsed betwé€en
learning and recall. Their subjects wergﬁﬁﬁ?ldren, and
the task was not presented as a memory task:j those may
explain part of the difference. That is, the ceiling
effect which complicated the work of Bower et al (1978)
was eliminatéd in Bartlett and Santrock by the use of
naive subjects-~ five- year-old children presumably use

“few mnemonic strategies-- and by thf absence of

instructions to cue the subject that the material was to

be learned.

uThe third SDL study (Leight and Ellis, 1981)



manipulated mood in an SDL experiment using Velten's
(1967) moodrinductiqn procedure. They induced. eigher a
neutral mood or a depressed mood in each of two groups of
40 female volunteers. Validity of induced mood was
éésessed‘ using a Depression Adjective Check List (DACL).

(It is interesting that this was the first study to verify
! \

induced mood with a mood ‘adjective check 1list, the
{

4
il

.traditional means of assessing mood) .

In the induced mood, subj?cts were presented with a
series of eight Q—letter' groupings (hexagrams). After
asking the subjects to remember as much as possible: for a
“later written recall test, the experimenter presehted the
list visually, one hexagram at a time, at the rate of two
seconds per hexagram. The list was presented four times,
followed By a written recall test. This procedure--four

preéentations followed by one recall-- was repeated four

more times, to comprise the learning phase.

In\additidn to the mood manipulation, Leight and
Ellis also -manipulated the way in which the letters were
grouped within each hexagram. One-half offg;e subjects in
each mood " group received “the list with the size of the
letter groupings constant from hexagram to hexagram (eg BO
NK ID; RE PG ON). The rest of the subjects received the
list with the size‘of,the letter groupings varied from

i

hexagram to hexagram (eg B ONK ID; REP GON). The former



/

represents constant input; the latter, varied input.

Twenty-four hours later, subjects were put into
‘either the same or the opposg§e mood and tested, first in
free recall, and then 1in a multiplejchoice recognition

A

test.

overall, but .no SDL effect was found. The only SDBE-like

effect obtained was fqr,the constant-input subjects, and

only on the recognition test!

Leight add\Ellié argue that the constant-input task
was actually ‘harder to learn, ard thus more likely té show
an SDL effect than the vdaried-input task. They also

announce that they have demonstrated an SDL effect for

recognition, an apparent addition to brevious knowledge,

while ignoring the fact that their failure to find SDL on

the recall task while finding it on recognitjon |is
R .

contrary to earlier research results. Their results must

be held tenuously, especially as they ‘interact with the

type of input (constant vs varied). ,

It may_be that mood as a cue to recall is rather Ilow

-

on a hierarchy of cues, and that it is likely to be most

influential in the absence of such higher-level cues as

~

-
experimenter—-provided associates or overlearned

associations. Bower's (1981) network theory of state

AN

e

Depressed mood had a negative effect on simple recall

15
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dependent retrieval incorporates this idea.

4
s

Published in the same year, Leight and Ellis were not
i . . .
gited by Bower, and their contradictory’ result 1is

difficult to:integrate with previous“ research and theory.

~

It .may be that the learning task in Leight and Eilis was’

so short that a floor effect was. proéuced. With only

eight items to recall, the mean number of items remembered

) 4

by the constant-input groups was 1.7 (range 1.1 to 2.8). A
longer 1list might facilitate higher recall scores, with
room for recall to be inhibited by a disépnant mood state.
On : the recognition. task, | mean  reca1l for the

constant-input group was 6.1, and the range of 4.5 to 7.0
. f

indicéted/ dgreater variability of recall across the four

gfoups. It was on precisely this task for these subjects

that an SDL effect wds found. -Thus, I suggest that Leight

and Ellis's failure to find SDL 4n free recall was a
£

,functibn of limited room to vary: ,a floor effect on a

too-short: fecall learning task.. The kask was long enough
for a recognition memory task, and Leight and Ellis's

finding of an SDL effect here may be important.

7

~ 14 {

r

Summary . . o .

-

“
~

It seems, then, that it i5 possible to find an

N

SDL-1ike effect Ey manipulating mood states. That,ef%éct

is more likely to be found in situations where o@her cues

-

-~ 7
=
“

16



to recall are of little value, as is commonly the case in

-

free recall tasks. It is also apparent that the task must

be of sufficient difficulty that it is not overlearned,

and sufficiently long so that scores;on recall are well

above zero.

It also appears that mood consonance effects--

¢ . . .
increaséd recall of emotionally- linked material which is

. ¥

consistent or compatible with the mood state--~ are real

”

and must be controlled. ~One way to do- this is to
couhte;balance the emotional éséobiatibn value of the
'stimuli, as Bower et al (1978) did in each oﬁ;their
exper iments. Anotﬁe} approagh would b% to minimize the

mood consonance effect by using stimuli with low emotiogal

P IS

association value, the approach used ipm the second and

third experiments here. !

"

» ~

The Present Study

\

. R ’ X
With these principles in mind, the ‘current study was

designed to induce moods and test for a mgod-state

dependent learning effect on a_ task which 1) was hard

enough to ‘eliminate'overlearning, 2) was 1ong‘enough and

sa

easy enough to avoid a floor effect, and 3) eliminated the

? 5

_ ; | : |

potentially confounding wvariable of mopd consonance. (The
Y., - f l ., .

possibility that increased ‘recallability eof material

consonant - with the mdod of 1garhthg might interfére with

1

17
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the SDL effect was controlled in experiments II and III by

using stimuli with low emotional association value,) -

The mood manipulation procedﬁre chosen was that ~of
Velten (1967). This procedure has been used in hooé-staté
dependentﬂgearning studies (Leight and Ellisf 1981), and
it avoids some of the problems faced by other techﬁigues.
Unlike hypnosis, it 1is effective with most squects. 
Unlike the story-face technique of Bartlett and:Santrock,
it is well-validated (Velten, 1968; Leight  ?ﬁd Elilé,gr
1981). In addition, (it is potentially multi-dimensional
(Veiten, -1968), which 1is important ih the 1light of

criticism of mood studies- as being overly unidimengional--

seé, for example, PoliVY'(1981).‘L

W

The Velten statements--60 designea to ° produce
depgeSsed mood, gb elated, and 60 neutral--are read
silently and then aloud, and serve as stimuli to :direct
and help the, participant to establish the desired mpod.‘
The statements are self- referent, ahd are arranged
progressively from mild(emotional content, like "I fgel a
little low today", to profound_dép?ession or high elation,

like "I want to go to sleep and never wake up" or "I feel

great!"

~ The suécess of this teghniqpe in producing the
appropriate affect waé demonstrated by Velten (1967,
‘1968). It has since been confirmed in SDL ‘studies by

‘v
4

S

T
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Leight and Ellis (1981) and by Bower (1984); and in
mood-congruence studies by Natale and Hantas (1982).—and by

Teasdaie and Fogarty (1979).

~
Y

The Velten procedure 6ffers three d1rect10ns of mood

“influence. Mood may be elated, depressed, or held

. neutral. In ‘order to simplify their design, Leight and

-~

Ellis chose only two of these: depressed and neutral. As

they observed in their general discussion, the neutral

state was a poor choice. Lacking distinctiveness;, it was (\,////

4
.

”not an effective cue ‘in the learning phase. Consé@uently,

when‘ subjects who had learned in a neutral state were
. L K < “a 1

- tested in a depressed state, no deficit was observed For
example, neutral learn— neutral test yielded a recognition

| score of 7.0, while neutral learn- depressed test ylelded a
score of 6.9 . As Leight. ‘and Ellis put it, "a neutral mood
during trainlng...d1d not prov1de a state dlstlnctlve BRI

enough to functlon effectlvely as’ ‘a_ retrleval cue during
?

‘the retention test" (p. 264). To minimize this potential
problem, the present . srudy used the mood-depressing and

mopd—elating statements of Velten. ‘ ¥

of course, 1t is still p0551ble that the Ewo moods——

v"

elation and depre551on—- dlffer in 1nten81ty or sallence,

'

a pointrwhlch will bé addressed *as the resilts of . the °

experiment are discussed.
’ 1 -

In the learning phases of .thHe present study, subjects

P
-



N
were given either the mood- elating or the mood—de?)essing

stateménts; in the recall phase, they were given either

the same set of statements or the other set. Any SDL

effect would appear as a difference in recall between

same-set subjects and different-set subjects, with thé,

: j by
different-set subjects scoring more poorly.

v

.. As a manipulation check, the Howarth Mood Adjective'

Check ©List (HMACL4, Howarth, 1982a) was administered
following each set of mood statements. The HMACL4 scores

also provided the necessary data to investigate the

multidimensionality of mood-state influences using

point-biserial correlation between mood manipulation and

the multidimensional mood instrument.

Further, multidimensional mood assessment made
possible at 1least a partial answer to Polivy's (}981)
criticism of laboratory mood manipulation studies. . She
states that "The evidence seems‘ to indicate that, in
'general, arousing one emotion (at least in the laboratory)
may actualiy result in changeé in several emotions" (p.
805) . | (Polivy uses emotion, affect and mood

interchangeably) .

Since -the Velten . procedure was verbal, a verbal
. learning task might yield confounding interactions.
"Conseqdently, .a verbal learning first experiment was

followed by two experiments using non-verbal learning

Y]



stimuli (line drawings of simple figures not <commonly

seen, judged to be of low emotional association value) .,

Experiment I was similar in designxto the successful
third experiment of Bower et al (1978), substituting
Velten's mood-manipulation procedure for the hypnotic

peehniques used by Bower et al.

Experiment II was similar in design to the second
experiment of Bower et al, to Bartlett and Santrock, and

to Leight and Ellis in its 2 x 2 structure; summarized in

Table 1.

Table 1. Design and predicted levels of recall,

experiqent II. T

Mood During Ledrning

Recall Modd Elated Depressed

. Elated High Low

51 3 s )
Depressed Low ~ High 3

s

e However, unllke Bower et al (1978), experlments T and

‘ 'f

Y114 used! a suff1c1ent number of Sub]eCtS (10 per cell) to
yiéld adequate statisticel power ; unlike Leight aﬁd Ellis
(1981) they used only the saP1ent independent.variable.of
mood; andg unllke Bartlett ang\Santrock (1979) , they used

the same mood manipulation procedure for both learning -and

¥
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recall sessions.

-

JExperimenp'{iI was aesigned to replicate-the finding -

y: N

of Bower et al (1978? that SDL-1ike effectSJWeré'more

5 -

likely to be found in, a multilist- 1earning\ situation,

where context cues were less reliable and mood cues

thekefore‘ of. greater relative importance, . While the
design in experiment III réplicated that of Bower et al’s

experiment III, the mood manipulation, manipulation check,

r

and learning tasks were considered more adequate to’ a pure

test 'of the SDL hypothesis; as already argued.

s

-

Finally, to give Leight and Ellis's (1981) .finding .of

« b

an SDL effect in recognition due consideration, the free

\

recall test in each experiment was followed by  a

-

mul tiple-choice recognition test.

. ﬁredictions.

[}

< - ’
1. Material learned in a particular mood

be more frequently recalled when recall is tested in a

>

similar mood state than when it is tested in ‘a different

mood “state (SDL). This will be assessed by a directional

t-test comparing same-mood Yith changed-mood * gréups, and’

N —

state will.‘~f

N

-

by the interaction of learning and recall mood effects in , -~

. . ! -
a 2 ¥ 2 ANOVA design. r

. LT TN -
~ - X -
r - ~ / R

2. Material le8rned undeﬂ\elaéed moed conditiens will

")

3 - 4 e 7
i < . J

< ' / . : \\
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,be  more. frequently recalled ‘than; that -learned under
depressed’ mood conditions (main effect for mood = of

learning)}‘

3.(Reéall'qnder‘dépressed moad conditions will Dbe

§oorer! than -~ recall . unde{ elated mood conditions (main

effect for mood of recall). o / ;’
T B i ' o

3 \ . ! ' ' ’ -

4. If - Bower's .(1981) . network theory - of

statefdepéndenﬁ- retrieval is correct,.any SDL effect on
. » Py A _ .
thé recognition tests should be much 'smék}er than - that

I3

found on the free recall tests,

‘5. Similarity of assessed mood on the HMACL4 between
leérﬁing and testing phases should correlate srgnificantly
\ ' : ‘ k1

" with measures of recall, and to ~a - lésger . extent, g

recdgnition.

A

N

6. In the design used in experiments I and III, three
s A \

levels of interference are pfedicted. Interfgrence
. s ~ ' /' N -
includes intrusions of material from one list. or set into
y . . ’ . . ) -
the recall of the other, and recall of extraneous material -
4 P .

l ) - - N ' . ‘ ) (3
from without the experiment. Minimum interference ‘is
. ' = . , ’ . ’ - !
predicted when recall mood is the same as the target list

\ N

1eagning mood but different from the other -list -learning ,

po

:ﬁood (eg EDD,- for 1list 2). Intermediate interference is

predicted when the mood informdtion is the .samé for

. 1 ¢
learning and recall of both lists (EEE and DDD). That is,

»
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I

, 7

.ér

«

\
~

-

+
-~ -

s
N

the re-establishment of the target list learning mood at

~

redall’ als¢g facilitates recall of the other 1list,

~

’ . - ) .
‘increasing. the number of intrusions. Maximum interference

N

is prediéted when the redall.mood is the same as the Other
List learnjihg mood, but different from the ¢target® list

EN
g

-

learning mood (ég‘DED’Tor list 23.

. ! g ¢ .

7. The same pattern of overall interference effects
. ) .l A
are predicted for imtrusion errqrs. The greatest number’

4 -
4

of intrustons from the other Dlist into recall for Ehe -

target list gill‘be found when the recall mood dupl;cates;

the.other list learning mood but nét\ the target 1list

>

4 ' .
learningj

Y a

carget lf%i will be:foqu whén recall

intd rec#

mood : dup { ] the target list learning mdood but not tﬁ%

other fist?' ,:hing mood. If the recall mood mdtcbes' the

, . Sl . ,
learning of both 1lists, intrusion error frequency
™

will be inteflediate. ,
’ E 4 i . o L

~ Al

- Intrﬁsg;n .errors are expected according to the

~

material associ. -d with it, namely, aﬁl material learned

~

» o \ N h -~ \ "‘ 3 .
in that mood st “e. ‘To the extent ghrt that material is

g -
also activated*by the context, cues,. then it will be

<

“network theory, since the mood éueLﬁwill activate all *

recalled : while attempting to récall other material from

- s

the context;activ,uLon. If that material 1is from the

wrong list, “-en it will intrude upon recall of the.

i

«

+

f?‘a fewest intrusfons from the other list *

24
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dorrect 11st to the extent that it cannot be suppressed by

~

more accurate: recall. - Thus, Where learning is _paor,

s

< intrugidns will be more likely. When the recall mood for

¢

the target list€ is dlssonant w1th the learnlng mood for

the target llst,Kthen recall will suffer the absende of.

approprlate mood cue actrvatlon.- The context ﬁcue} by

activating all materlal learned in that context, ‘will

N . o

activate the other -list materlal, and that will Summate

- A - . 1 . »
with the. activation produced by ' the mood cue, yielding

¥ L . 3 - * ®

- increased recall,of material from the wrong list. Sy

8. In experiment I, half of the words to be learned

—~ »

are happy and half are sad - Happy words, if recognized

PRl

"and 1nteng;onally processed asfhappyr will_,be consonant

.o

with an elated mood. ° Thus, participants'learningfwords in -

»

an elated ‘mood will;concentrate more on- the, happy :words

- ~
~

* - 4 R : o
than -on the sad words, in -an attempt to malntain thei

K

- elatedvmood ’ L1kew1se, at recal& sub]ects who are‘elated

w1ll be more. llkely to recall happy words than sad words,

» and espec1ally-so lf they leanped them 1n an elated mood.
/

< ~

"5

The greatest"recall - of happy words, then, w1ll be found;_K'

TN among partlclpants who learn and recall in an elated‘mood

",V

- If h mood is .elated only at learnlng or recall, then

recall of happy words w1ll . be poorer*‘than 1f mood

=

‘ elated both tlmes If the mood is’ depressed both tlmes,’"

- -

no speC1al process1ng,advantage is accorded to the happy

3 ~ ..

wérds, and their recall w1ll pe poorest o St

.t A B -
- A . -
\ .

- - d a
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~as sad, will be consonant with a depressed‘mood while |,

, repeatedly showg (Madigan ahd Bollenbach, 1982; Snyder and - -

‘White, 1982; Nasby and Yando, 1982; Laird, Wagener,Halal =~

Sad words, if recognized and intentionally 'processed.f

subjects are ‘not likely. to focus on sad words in 'an:

attempt to maintain- a depressed mood, it has been

-and Szegda, 1982; Bower, Gilligan and Monteiro, 1981;

more liﬁely to be recalled in a depressed mood than is

happy materlal and that the mood during encoding is a

~

sxgnlflcant factor .in this effectv~(Snyder and:'white,

1982). Consequently, it is-predicted that mood—coﬁsonance

effects for sad words and‘depressed moods will parailel
those predlcted v'for happy words and elated moods:
greatest recall of sad words 1f both 1earn1ng and recall
mopds are depressed' poorer recall ok sad words if only
one of bhe moods is depressed apd poorest recall,of sad

words_ if both Jearnlng and: recall are done in elated

-«

moods.

A

s .
* . R N IS - .y
N . - . S

All of "this (pfedicrion 8)“§résupposes that shbjectsh

f

'recognfze .the words as~ happy . or sad and 1ntent10nally

record the affect of the words in the7 semantlc_ coding

' process. If 'the‘ affect4value' of the',words .is not

4 .

: recognlzed or is processed 1ncidentally,_ mood—consdnance

"effed;s are not‘likely to be found, ) <

. ' .
- JN
-
-

:Teasdale, Taylori and Fogarty, 1980) that sad material is»

¥
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Experiment I

Method

. BN “

Subjects. Sixty femaie &ndergraduate students, aged 18 to
22, were recruited from thé‘ introduc;éry *psychology
classes at Houghton College and~assiénéd~at rangom to one
of six experimental groups, resultinéA in» ten wéﬁgn .per
group. Each woman received course. credit for
'p%&ticipating in the experimgng.

-

Apparatus and Materials. Two Sony cassette tape recorders,

model TC-60A; two l6-word lists of abstract words (rated
between 2.0 and 3.0 on concreteness ;d Paivio, Yuille and

Madigan, 1968). In each, list, half of the words were

"happy", and half were "sad". Rating of the words:ﬂgs

happy or sad was done a priori by the experimenter,

following Bower et al (l978).J.A11 words which fit the
concreteness criterion were:abstraofed*from Péivio et al
(1968), and these were further sglected to have a
freqqgncy of greater than five per million by the
Thorndike-Lorge count. Th;{ resulting wéfds“ were

©

classified - as happy, sad or affecgively' neutralr by
trichotomous judgment of the ’affect’ value of the face
meaning of the words. Sixteen of the happy words and

sixteen of the sad words were then selécted and assigned

27



.to 1lists at random. These word lists were rahdomly .

\ . . ) . \

designated.as list A and 1list "B. Examination ofi. the
'resulting lists showed them to be similar to thoée use@ Ey:
Bower et al (1978). The deletion of low frequency wordé‘
(less ttaﬁ five petr million) was an attempted improvement
\in the present study. - The lists are presented rin Appendix .
A. Also .used were the Howarth Mood Adjective Check List
(HMACL4); the elation and depress1on mood statements from
Velten (1967); and a multiple-choice woré—recognition
task. On the word—recognition tests, each of the 16 words
of a ph{ticular l1ist was combined with three distractors
was determined randomly in each case. One of ~ the-
distractors was a correct word from the other list.. The
other distractors were similaf to the ébrrect responses in

3 . .
concreteness (between 2.0 and 3.0 1n Paivio et al, 1968),.

with an equal number of words béing "happy" and "sad",

over the whole test. Twenty of the distractors were

3

neutral in affective tone. The use qf neutral words was

-

made necessary- by the 1limited number of happy and sad,

words with concreteness ratings between 2.0 and 3.0 .

! 4

~

N

Procedure. Participants were brought individually into the
- N .

room and seated at a\table in a swivel-type office chair.

On the table were one copy of the HMACL4 and a sharpened

pen01l. Each person was 1mmed1ately informed that "the

purpose of this study is to learn something about your



£ or

dfeelings yand‘reaCtions" However,.you will not be. subject

vto any painful or uncomfortable experlences ..Ae Howarthf

A

and Schokman Gates‘ (1982) observed such a dlsclalmer is

an 1mportant precaut;on to- allevxate mood alter1ng tension
1nduced by expectatlons about "the. experimental procedure.

The experimenter then continued,

' i

r

" 'In this study, you will be asked to answer- a

‘questionnaire several times, and you will also

be asked to memor.ize some simple words. 1

emphagize that.yous participation here is
voluntary, and any information you give will be.
held in confidence. Are you wiliing to proceed

with the study?

" If the student agreed to part1c1pate,'she nas_'asked
to srgn an consent form. (A -copy of the consent form

appears as Appendlx B. ) She ‘was then asked to complete one

copy of \the HMACL4 with these, and call follow1ng~

1nstruct10ns, presented ,by a tape recordlng of - the

experimenter's "voice. The script of the 1nstruct10ns “for

thlS expérlment appears in appendlx C.

Upon completlng the HMAGL4 subjects were given the
instructions for the Velten procedure, followed by elther
the elating or the depressing statements. Then, after

being asked to maintain the induced mood, they filled out

3
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& second HMACL4. This completed the first . mood
manipulation.

4

The participants were then instructed on the word

/ -
4

learning ‘task, and the first list of words was presented

’

. by tape recordlng, twice through in different' ptders, at

the rate of obne word‘_every ~three seconds. This was
followed by a recall test, and~by a second study-recall
cxcle with the same; words in new random orders. The

¥
recall scores on this second cycIe were con51dered to be.

the original learnlng scores for list 1 (0Ll in table 3). -~

[
-

\

After a minute's rest, .a second: set- of Velten ‘

Statements’ was admlnlstered u51ng the ‘same 1nstructlons.

One- half of the subjects read the same mood statemehts as

v i

on the flrSt adm1nlst(atlon,. and ‘one- half read 'the ,

Opp051te mood statements Thus; in the learhlng phases,'

, ¥

four 9roups ‘were establlshedﬁ‘ ,elated elated elated— ~;'

depressed depressed elated and depressedrdepressed

The 5ubjects were 1nstruoted‘to try to malntsln the
mood, and .the HMACL4 was admlnlstered The secondtl1st of
;ords was then presented using the same procedure as was
followed for the first llst Recall scores for the second
'cycle were recorded as original learning scores for- list

two (OL2 in table 3) This completed the learning phase of

the experiment.

30
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- time.

‘expefimental groups presented in table 2.

apossible

-
LIPY

After an eight-minuie interpolation task (descgfbed
the Velten procedure was used a third

/ Bs
4 +

One-half of ‘the subjects reéceived the: same

in Appendix C),

mood

statements as they had for learning the first list and

statements as they had ' for

8

the

one-half received the same

learning the second 1list. This produced

(The other ~

groups, Elated- Elated- Depréssed;and Depressed-

Depressed- Elated, have the subject trying.tQ recall in a

»

not | used during the 1earn1ng of elther

mood whlch was

'1lst, whlch is outside the purv1ew of this study )

'six

\

Again; the subjects were instructed to maintain

mood,

‘"'wo- free-recall Eests followed, o

Table g.

&

-

L]

andﬁwere tested on the HMACLA4.

Induced Mood State

Learn List il

Elated

Depressed

Elated

Depressed

Elated

Dgpte%sed

<

~

Leain List 2

Depressed

»

"Elated

Depressed
Depressed

Elated

-

Elated

ne

for

£y

[]

r

‘The six experimental groups of experiment I.

Posttest .

Dépreséed

/‘

Elated)
Elatedﬂl
Depressed
quated
Depressed

-

each

- Ve

L.

the ~

»

list,

twq,‘

~
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with 1list .order counterbalanced. Three pminutes were
allowed for each list, and the responses were recorded as

the posttest-recall scores (PR in tshie 3).

Finally('é multiple-choice word-recognition test was
~given -for each 1list, with the order of the two tests

counterbalanced across subjects, Three minutes  were

7

allowed for each test. .

. \..

’

glatedrmood statements were given once more. The purpose
..of the experiment was explained, and all questions were

"answered frankly. The ’subject was then thanked and

excused. The debriefing script appears in appendii C. “

After both tests had been completed, the Velten
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‘Results R

e
AY

In disbuséibg the results of these experiments,
effects will Dbe examined 'as .they fall in two ranges:

Those which meet,traditional significance criteria, with p

~

less ' than or equal to .05; and those with slightlfihigher

Py

p~-values, the hearly significant.

N R N . @
Statistical analyses were done “using Biomedical

i

Computer Pfograms',P—serieé programs 2V and 8D (Dixon rand
Brown, 1979), revised December, 1979. These programs were
- :

developed at the Health Sciences Computing Facility, UCLA,
1 N " '/\\ ~ -~
which was sponsored by NIH Special Resoprces Grant RR-3.
. ' ’ ' +
Recall . ’ / ; -
T \ }

Average recall scores (group means) at -the. point of

original 1learning of 'éach list and at the time of the

% AN

recall posttest are reported in table 3. Retention or

recall scores are also presented as the percentage of
_ , L

original learning recalled ,at ,posttest (retention % =

posttest' score /original learning score X 100) .

L8
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Table 3. Original learnihg (oL) , posttest recall

(PR), and retentIOn percentage (%) scores for the six
groups on the two woré\ITsts. L1st 1 scores are for
the list which was presented fl[St, and lyst 2 scores

v

are for the list which wasﬂpresented second.

Q List 1 List 2 o 5
Group OL PR __ 3% " oL PR % "; CT
DEE  10.3 3.6 35.4 10.1 8.0 79.5 ; a
gpp 10.5 4.9 47.7 .8.7 6.9 81.0 h
+ ppp  11.1 5.7 48.7 9.3 8.0 85.7 :
EEE  11.4 4.7 40.4 9.3 7.4 B80.0 L,

pED  11.4 5.1 44.6 11.0 9.8 85.6

EDE = :10.9 4.4 38.3 9.9 7.7 71.6 g

A

sz

¢ Difference in recall for the two list positions —was

assessed by an: analysis ’of variance on the percentage

.4reca11 scores (arc sine’ transformatlons) The obtained. F
3

(1,59) of 120.93 (p = .0001) was Slgnlflcant, with the
second list (mean & 7.97) being rgcalled better than the
first list (meén = 4.73) . Conseguently, the tﬁ? lists were

considered separatély. .

SDL in recall

To test the SDL‘hypo;hesis, separate 2 x 3 analyses
of variance were done on the ‘two lists, with two levels of

mood of learning the particular list, and three levels of

-
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!

predlcted interferenqe. No significant or nearly

81gn1f1cant main effects or interactions were found.

A

o .
Two further analyses of variance were done on these

—or

data, this time crossing predicted levei of‘interference

_ with mood of recall rather than mood of learning. Again,

. _
none of the main’effects were significant, nor were the

e

1nteractlons. However, forsthe first list, mood of recall

produced am effect which approached 51gn1f1cance (F(1, 54)

<

= 3.13,,p = .08) The dlfference in means, however, was

. ~

in the direction’ opposite to that hypothe51zed -with the
Vs
mean jrecall score for depfessed mood of recall (47%) being

higher ‘than the mean score for'* elated mood of recall

~ o - 4
(38%) . The means for the -second list differed in the same

- N a

direction--depressed recall mean was 84% and elated recall

A

mean was 79%. This, will be considered further as it

relates to the mood-performance hypothesis.
[ 3 < .

In a third series of ahalyses, the mood of learning a
3 ?

I
particular list was crossed with the mood-durlng recall of

S

that same lfst, ina2x?2 factoplal deslgn. For analyses

of eath of the two lists) recall scores were divided imto

—

happy and sad;wogds recélled. For happy words recalled

3 “4 -

rfroh “the first 1list, the ,SDL-interaction of mood of

Jearning .and mood of recail yitlded an F ratio of 2.91 (df
. ;«9 . 3 - <

¢ .
14 N 1

= 1,56; D = ~09). » ; .

v
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The mean differences were in  directions which

~

supported an 6DL hypothesis. They are plotted. in figure |

-
-

2. .
‘ - N | .

\

Figure 2. Interaction of mood of learning and

mood of recéll, effect on number of héppy wordé

- -

recalled from list one. - o .
i 30 D- Depressed .

E - Elated o ' -
25h - -
T
B20} : ’
é \ rf/
sk |- - ; S
5 . ) LS \V
o
w 10 -
2 1
oo | ¢
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Recognition ' ;

~ N \
[N

s

 Averade recognition test scores (group means) for

each 1list are presented in table 4, subdivided into happy

- P
and sad words .recognized. .

4
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‘Table .4. Recognition test scores for each list. °

i

‘List 1 I List 2

Gr'oup Happy Sad Total Happy Sad: Total

©

DEE ° 5.9 . 5.8 " 11.7 5.9 4.7 10.6

EDD 5.2 5.7, 10.9 5.2 5.1 10.3 LH
DDD 6.4 6.5 12)9 6.2 6.2 12.4
EEE 6.0 6.7 '12.7 6.2 5.4 11.6
DED 6.9 6.5 13.4 6.1 6.2 123

5.2 5.7 10.9 .

EDE 5.8 6.2 12.0

1' {\ ° | ’ \- ~ . Y
\ s .- . ]
Differences in recognition for the two {lists were

-

aséessed by anal&ses of ¢ varianee on -héppy wads

+ : - ¥
recognized, sad words recognized, and total words

z
/

N

recognized. - .
3 - -

5 -

While there was mno significant effect of list

L

position 1n the recognitjon of happy words, llSt ,position

4

d1d affect recognltlop of sad words” (F (1,59) = 8.14, p =

.01) and total words (f (1, 59) = 9.90, p = .01). .
- &= Y ’

)

What is interesting. is that in both cases,the first

~

list was recognized better than the second list, an effect

-

P

‘opposite to that found for recall .

. -

~ ’ N v .
N 2

: 1

For sad words recdgntzed, the"mean for the first list _
’ N

was 6.23, whiTe that for-.the seconq liéf was 5.55. Fbr

total words recognized, the fifst’list mean~wasL12.27, aqd

) : 7 ¥
- . .
-~ v . . \
4 . D ¢

[T



N

v

happy worl ;, while not significantly different,
. 1 p T, ) _ ~ '
. varied i e nmanner-- first list mean was 6.03, and
/Seéénd lis#® =4 was 5.92. - ¢
‘ & |
N N - Vs
P - ) -
£
i y . . £ -
~ 8DL in.§ kcognition * ' ’ . )
: | ~ :
h To test SDL hypothesis for .recognition scores,

<

separate 3 2 analyses -of variance were done on
t o

<« o

recognition sc. =s for happy words, sad woic. and total

N \ .
words for. each of the two lists. R

& ‘ /

‘ ) ’ 3 4 e ' . , » A 3
First ‘list. F@ . ccognition of ,L6happy words, the main

effect of mood of learning ‘was significant ‘at the .05 ) g
level (F(l,54) = 4.13). Examination of the means showed
" that depreésed mood of learﬁing (mean = 6.4) produced

recognition scores higher, than elated mood of 'learning

o~

Y
(mean = 5.7), an effect opposite in direction to that

hypothesized;. P: » e . - \
( ,: For ¢ recognitign‘ of sad words, neither the Amain\
effects nor ' the }inkeraétio& é;re significant-at the .05
level, . . . B
. : - :
For total words recognized, neither the main . effects

nor the interaction were significant at the .05 level-

~ However, the F-ratio for predicted level of ‘interference

. .
-~ 4

%,



N
‘ .
~ R -
- PN

’

approached significance (F(2; 54) =2.7%, p™= .07), with " ..

the maximum 'bredicted- interference - group . showing the

>
N
v

greatest interference.

-

-~ B - *

The mean for the rfiaximum predicted interference group

was 11.3, that. for the intermediate group was 12.8, and

t . - <

that for the minimum groué was 12.7. - - S .

~ -

Acca:dingiy: the means*weré‘combared \using'.Duncan's'
mulEiple' range test, with alpha set at .05 . The resylts

- -
4

are presented-in table 5. . | D

e - . »

- -

Table 5. Results of Duncan's multiple fange -

i test on total recognition_scores for the first list,
. E1 .

comparing groups on the basis of predicted level of
interference. For the purpose. of Dpﬁcan's test, A

represents the maximum predicted, interference group,

% the(iﬁtermediate group, and é thé“ﬁinimum‘ggoup.
p G{Pup Means ﬁ_ Ck' ‘Séorteét éignifiCant Ranges:
. A 1.3 1.5 1.4 - ‘ ' R2 = 1.506
- B 12_.4% o 0.1 o R3 = 1.431
. C 127 . | \, )

¢

¢ .
y
- s -~ ¢

. ‘ ‘ . .
It can be . seen’~ that the differences between the

- > L .

& maximum predicted interference group and each of the

N k3

! {ntermediate .and ' minimum interference groups were in the

hypothesized direction, and were véfy ciose to being

“( \
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jW_siénificant.' The difference between the intermediate and

" . minimum -groups was not significant.

s}

-

"¢ .Second list. No significapt differences were found for

number of happy words, sad words, or-total words recalled

=

) ﬁromﬁ the second 1list. Hoﬁ%ver, in recognition of sad
fwords~£}om the second 1i;t, t;e main effect of predicted
‘;gveli of interfe;ence éppxoached signjfiéance.(F(2,.54) =
~ 2.51, p = .09).. The mean differences were.in a " direction
épposiﬁe to khéi hyﬁotheéized. The minimum ;nterference

group had a mean of 4:96, the intermediate group a mean of

35.80, and the maximum group had a mean of 5.95._The‘

results of Duncan's multiple\range test, with alpha set at

.05, are summarized in table 6.

Table 6. Duncan's multiple range test on

recognitionAof sad words from the second list,

grouped by predicted level of interference. A
\ . . &2

represents the maximum predicted interference

group, B the intermediate group, and C the &

. ey

minimum group.

Group Means ‘' B C Shortest Significant Ranges
A 5.95 .15 .90 R2 = 1.014
B 5.80 .90 R3 = 1.067

C 4.90
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A

The difference .. between the minimum predicted
interference group and the maximum predicted interference
V érpup was very close to being‘significént, but, as already
mentioned, it was in the direction opposite to that
hypothesizedi those subjects for whom maximum
interference was predicted actually'fécognized more of the
sad words in the second 1list than did those for whom

minimu?{ interference was predicted. The other pairwiéé

"

>

comparisons did not approach significance.

The preceding six analyses of variance (three.on each

word 1list) were repeated substituting mood during recall

for mood during “learning. No significant or.

-

near-significant effects were found for mood of recall or

its interaction with predicted level of interference.

Intrusions

In addition to the recall and recognition scores

surveyed already, the number of intrusions from one.list

into the other in both recall and recognition tests. were

“determiﬁed, A word was considered to be an intrusion if
it was given in the wrong list without also being given in
its correct 1ist4—thus, duplicates which were a product of

guessing.were not counted as intrusions.

ES
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3 x 2 apalysis.

/

?irst, twelve analyses of vériance were done, each
crossing the 1e§e1\of predicted‘interference’with the mood
during récall, testing for effects 1in intrusions into
recall. or recognition of sad, happy, and total words 'for
both lists. Significant or near-significant efﬁecté were
~ found for the ‘number of héppy words from 1list one
intrud&ng in the recall of list two; _the number of hapbf
words from B list two intfuding in thé recogn%tion'of list

t

one; the number of sad words from list two intruding in

N

the recognition ‘of 1list.one; the total number of words. '

-

from list two intruding. in recognition of list one; -and
the number of sad words from list one 1intruding in

recognition of list two. These effects are summarized

below. '
- . \ . ’

Recall. The only significant inttusion effect in the

~

recall tests was the interaction of predicted level of

4

interference with the .mood of recall for -happy wotrds

“

intruding in recall of 1list two (F (2,54) = 3.47, p =.

.04). The interaction is plottéd\in figure 3. ) .

|

~
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.Figure 3. Interaction of predicted level of
interference and mood of recall, effect on

intrusions of list one happy words into recall

of list two.

9 D-Depressed
~T E-Elated -

N
1

[ %)
T

N
T

/

NUMBER OF INTRUS

b
T

D E D 3
Maximum " Intermediate ~ Minimum
PREDICTED INTERFERENCE

Those who attempted tq recall list two in an elated
mood had more intrusions of 1list one happy words than

those who recalléd in a depressed\mood if the mood was

switched between the learning of the two lists (groups EDé/

and DEE were better than groups DED and ‘EDD) . However, if

the mood remained constant throughout the experiment

~ y

(groups DDD and EEE), those who recalled in a depressed

~

mood showed more intrusions than those who recalled in an

-9

i

.elated mood. ’ .

“

-

4
Recognition. In the recognition tests for 1list one

’

words, happy words from list two intruded more frequently

\

in the direction which supported the SDL hypothesis (F

-
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(2,54) = 3.77, p = .03).

Duncan's multiple range test was applied to the meéan

differences in predicted level of interference, with alpha

set at .05. The difference between the minimum and maximum

N

interference groups was significant, with the minimum mean

of .35.being lower than the maximum mean of 1.10. The

'results are summarized in table 7.

)

[

Table-7. Duncan's multiple range test on

intrusions of list. two happy words into recognition
testing for list one, grouped by predicted level of
interﬁékence. A represents the maximum predicted
interference grour, B the intermediate group, and

C the minimum group.

Group Means B C Shortest Significant Ranges
A 1.10 .40 .75 R2 = .546
B .70 .35 R3 = .574
c .35 | )

r

The differences between the intermediate predicted

7

interference group and each of the maximum and minimum

-

groups were not significant. ' .

\

|
into

test

The number of intrusions of sad words from 1list two

the  recognition of list one was affected by mood of

to an extent which approached significance (F (2,54)

/’4 > -



= 3.56, p = .06).

A\

The nearly significant efféét of mood of Eest was
such that those tested in an elatgd mood (mean = -93)
showed more intrusions thin those tested in a depressed
mood (mean = .50), an effect which might be considered
consonant with the mood-performance hypothesis /to be

discussed later.

The total number of words from list two which
intruded into 1list one recognition test results was
significantly affected by the predicted level - of

interference, in a manner which supported the SDL

hypothesis (F (2,54) = 3.55, p = .04).

Duncan's multiple range test showed that the maximum
¢ |

predicted interference dgroup showed significantly more

intrusions than the minimum predicted interference group.

Differences between the\intermediate group and each of the

Iy
hY

maximum and minimum groups were non-significant. The \

results are summarized in table 8,'
3 = N
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;
Table 8. Duncan's muy{iple range test on

intrusions ofﬁlist two words into the recognitidﬁ
- test results for list one, grouped by predicted

level of interference. A represents maximum

predicted interference, B represents intermediate

-

interference, and C represents minimum interference.

Group Means B C _Shortest Significant Ranges

A 1.95 .50 1.05 R2 = .789
. B 1.45 .55 R3 = .830
cC .90

Finally, the number of intrusions of sad 1list one

1

words into ~ the recognition testing for list two showed a

significant effect of predicted level of interference (F

f

N

(2,54) = 3.72, p = .03). - .

B 3
4 "~

Duncan's multiple range test -showed’ "significant

pairwise differences between the minimum predicted
interference 'group (mean .= .9) “and edch of - the
intermediate '(mean = .4) and maximum (mean = . 4) grdups,

r

alpha = .05. The intermediate and maximum groups did not
differ. The results of Duncan's mﬁltiple range test are
summarized in table 9.- Note,_hoﬁéver, that the direction

-

is opposite to that predicted,

.
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" Table 9. Duncan's mulyiple range test on

- intrusion of sad words from list one in the
recognition test resuité for list two. A represents
maximum predicted ihferferencé, B represents
intermediate predicted interference, and C

represents minimum predicted interference.

b

Group Means B (C Shortest Significant Ranges
A .4 0 .5 f e R2 = .424
B *.4 5 " R3 = .446 -
C ;9 X

MMFR scores. To test for interactions betweén mood of

learning and mood of recall, which would indic&te an.SDL
effect, 2 x 2 analyses of "variance were also conddctéd on
the total number of words recalled, which was the sum of
the words correctlywigecalled from é list plus the

intrusions from that 1list into the recall of the other

list. This scoring procedure makes these recall scores

analogous to those obtagned in a multi-list, multi-mood

free recall experiment (the MMFR test,‘ Schare, MiL.,

1

Lisman, S.A. and Spear, N.E., 1983; Bower, 1984).

An SDL effect using the MMFR scoring procedure was

close to being significant for happy words from list one.

The obtained F-ratio for the interaction of- mood of

-

learning and mood of recall was 3.74 (1,56 df; p = .06).

- £

The interaction is presented. graphically in figure 4.
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Figure 4. Interaction of mood of learning and

mood of recall; total number of happy words

¥

recalled from list one in either recall attempt.
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LEARN-RECALL MOODS

It can be seen that more words were recalled under
MMFR conditions if 1learning and recall took place under

the same mood than if they took place under different

moods.

For sad words on the first list and for sad or happy

words on the second list, no SDIL effect was found using

MMFR scores.

N : 2
Mood consonance. i

To test the hypothesis that happy words will be
recalled better in a happy mood and sad words better in a

sad mood, a variety of analyses were done. First,

. 48
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4 N

or%gin§l learning scores were divided into happy ahd sad
scores, and the ﬁooé of léarning the first 1list was
brosséd withlthé mood of learning the second list in 2 x 2
analyéeé of variance. A significant effect was-fodﬂd for

the second list, but none were found for the first list.

For the original learning scores (OL-in table 3) of

‘happy words from 1list two, mood of learning the second

it

list produced a significant effect (F(1l, 56) 6.3, p =

.Ol): People who were in an elated mood showed higher

original learning scores for happy words than did those

who were in a depressed mood (mean of 5.43 and 4.37,

respectively).

I

So, in the original learqing of the second lisf, an
elated mood 1led to greater learning of happy words. To
see if this effect carried over into recall, a second set
of analyses of\ varianéé*was done on happy and sad words
from each list éuring recall. This time, two levels of
mood of learning the list were crossed with two levels of

N

mood of recall of the particular list, in a 2 X 2" design.

Again, a significan£ effect of mood of learning was
found for happy words recalled from list two (F(1, 56) =
6.15, p = .02). The depressed-while-learning group
recalled an average of 3.47 happy words at posttest, while

‘the elated-while-learning group recalled an average of

'4.60 happy words.
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In addition, for sad words recalled from list, one,

the effect of\ mood of recall produced an effect that

approached significance and in a direction which was

consonant with the mood-congruénce hypothesis’(F (1,56) =
3.35, p = .07). The .mean number of, sad words recalled in

the depressed condition waé 2.67, and the mean in the

elated conqition was 2.07 .

Using MMFR scoring, more happy words' from. the second

list were recalled if the mood of learning had been elated

4 1

(mean = 4.93) than if the mood of léarqing had been
depreséed (mean = 4.03), providing further support for tpe

mood~ congruence hypothesis (F (1,56) = 3.90, p = .05)."

,

No significant mood effects were found for recall - of

happy words list one, ot for recall .of sad words from list

two.

Mood performance "

k]
)

The hypothesis that performance is generélly better
/

ot

if learning takes place in a good (elated) mood rather
than a bad (depressed) mood was tested by comparing the

mood of learning effect*on total number or words learned

during each learning phase. °
No significe effect was found for leafﬁing scores
on the first . but on the second list, the total

number of words recalled in the first learning phase was

* . ~

o
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gignificanfly .higher for the elated group (mean = 7+ 53)

than for the depressed grou§ (mean = 6.30;' F(1, 56) =

@

4.35, p = .04). | ' ‘ ) ‘

FAEES

. y

This effectfhad‘aisappearedkby’theAtime of the second

P

phaée of -learning the second list, -In the recall phase, a

7/
H L ks

mood—perﬁormanéé effect was su?geqtééfbg the  analysis. of

_first 1list égrdehtage recall, arcsipé transformaﬁions!

menfioned on page 27. The effect of mood of recall on

total recall produced an F ratio (1, 54) of 3.13, p = .08.

As méntioped eaflier; the difﬁerénce ib the meaps‘was in a

directidn obposite to that hypothesized, with a depressed
N :

reca}l*grbup mean of 47% and an elated recall group mean

of 388. 5 T

\

Mood manipulation. : ,

4
s

Point biserial correlation coefficients were
( . ~

calculated between the Velten mood induction procedure

N

j i N
used and the HMACL4 scale scores (table 10). o
4 g o : ' ¢

{ ’ ) , {
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Table 10. Point-biserial,correlation

coeffiqients, Velten mood induction by corresponding
HMACL4 scores. Positive coqfficients indicate a
dirgct relationship with elation mood induction,
negative coefficients indicate a positive

. { - . ’
relationship with depression‘mood induction. -

List 1 Mood List 2 Mood Recall Mood

UP MOODS , », .
CN 53 .70 . 71 )
co .47 : .59 - .61
PT .49 ‘ 61 .58
X op . .58 69 . l .70 2
; DOWN MOODS > ‘ ]
, SL -.65 -.70 N ' -.81
*+ DP -.57 -.62 S-.72
AG .46 _.38 -s0 o0
: sc -.37 -.39 - =38 m
, AX -.28 y -.31 C .-.28
NEUTRAL ~ / . - R e .
L -.03 .27 .05

i . } -

'

It is,apparent that the mood-induction procedures

were consistently successful when we examine the up~-mood

“scales . ‘concentration), CO- (cooperation), PT

(optimism); and the down-mood scales

5L (sleepinessf} and AG (anger).



'S . . - -

- -
-

Goodness-of-fit ‘Béoges rwere, then  obtained by

S

camparing, " between mood of -learning a particular list and

- 5
|8

mooadof recall, the foug~HMAéL4 scales which showed the

gatfé;n of highesé cof}elationvyithithé Vélien*procédure
(CN, pP,# SL,‘_and OP). N Tﬁér_differéncgs between.ﬁthei
ébr;espoqding .écale scéres at learning-and at, recall were
determined for ‘each ;istf and the four :dif%ekenge‘:§¢ores
wefe éummed to pr0vide'a‘éooaness44bf—fit index. Thé,more
similar the‘HMACL4 scoreSfon.the two ‘tasks, the 1oyér the
index wqulJ_Se. - ‘ y

RN

< : 4

' Then, the googne%s-of—fit.scores for each 1list- were
correlated with the corresponding recognition”and recall
scores, with significant’ negative = coefficients of

)

correlation indicating suépérﬁ"fdr an SDL effect. - That

is, the lower the goodhess—bf;fit score, the ’greéter the

similarity between the xt&o 'hoods;  and the greater the

similarity between the two moods, the greater the recall
) ' . L, . N
or recognition scores were predicted to be.

L4

LN
The resulting correlatfg;; provided no evidence of

N _ S . s s
the hypothesized effect in recalli. Only two coefficients

1

were significant:. goqdness—of—fit7 and recall of happy

words from the second 1list (r =i-.3l), and between
goodness~ of-fit and'tqtai recall-(MMFR'3coring) of happy
words from the secondtlist (r - .é9), and both of these

\

were in the direction opposite to that hypothesized.

N

¥

~t
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For recognition scores, the correlation between

goodness-of-fit and . sad words recognized from the first

list was a significant -.27. All other correlations were

non-significant.

It appears, then, that - the goodness-of—fit_‘SCOring

procedure - yielded no additional support . for ﬁhé -.SDL

»

hypothesis.
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Discussion

SDL in recall.

~

Support for the SDI, hypothesis in recall in thic

- eXperiment was exceedihgly weak. The only area in which
an SDL effect in‘accurate'recall was indicated was for the
number of happy words recalled from the first list (figure

2) . .

-~

a

When fhe results were analyzed for intrusions and
MMFR, the .SDL hypothesis in recall fared only slightly
better. The number of words from eachs list 1incorrectly
recalled in the test for the other list--the
intrusioné-—did not show a pattern which supported the SDL
effect. Only for the MMFR scbre—~intrusions plus accurate
recall--was SD7 ovident (figure 4). Here, more happy words
from the first 1list were reproduced overall if the
leagning and testing took place in the same mood than »if
they took piace in a different mood, at a probability

level of .06.

The general failure to find an SDL effect in what was
in 1large measure a replication of Bower et al (1978) is

problematic. A number of reasons may be suggested.

First, it has been noted in past research that a
ceiling effect due to overlearning may mitigate an SDL

effect (Bower et al, 1978; Swanson and Kinsbourne, 1979;

g



Baddeley, 1982a, 1982b; Cermak and Reale, 1978). Table 3,
however, indicates that neither ceiling nor floor effects

were active in the present experiment: number of words

learned ranged (across éroups)’ from 8.7 ¢to ll.i¥ and

recall percentages varied from 35.4 to 85.7. 50, while the
word lists used here were not exactly the same as those

used by Bowér et al (1978)--there was major oveflap, see
r

’/\
- appendix A--the learning and recall scores were very

similar. .
4

A second reason might be that the mood manipulation
'procedure here used-- Velten mood sﬁatements-—was not as
effeétive in inducing appropriate -affect as was the
hypnotic sugéestion approach used by Bower et-al (1978) .
Bower (1984) presents evidgnce to support this contention.
However, even though the present study was conducted using
unselected subjects rather than the highly' susceptible
participants of Bower et al's experiment, the
point-biserial corre}ation coefficients reported in table
10 show that the procedure used was highly effective and
appropriate to testl the SDL hypothesis. Fur thermore,
Bower (1984) followed a very similar Velten procedure and

was again successful in demonstrating SDL.

A third reason might be the shortening of the
interpolation procedure from approximately 15 minutes in

Bower et al (1978) to approximately eight minutes in this
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study. Thus, it could be argued that insufficient Eime
was allowed to elapse for adequate forgetting to oécur.
This argument fails, however, when we examine recall
scores in table 3. Some forgetting from the secoﬁd\ list
was evident, and forgetting from the first list was
obvious. Since SDL was investigated in each list
separately, tﬁe shortened interpolation procedure could
not have beeﬁ responsible for the failure to find SDL for
the first list, in which forgetting was more than adequaté
to demonstrate any SDL effect. On the other “hand, the
only evidence for SDL in recall was obtained for the first
list, so inadequate forgetting might be a factor for tHe

second list.

A fourth reason revolves around the< time which
elapsed between the induction of a mood and the completion
of the relevant learning or recall task. Since the moods
induced in this study--elation and depression--were in
some sense extreme, it can be argued that maintenance of
the mood over time gave way to the effects of regress}on
toward the mean. Thus, with the passage of time during
HMACL4 ‘pood assessment and learning or testing, the

singularity of the mood state diminished. The result,

: a ) ~
according: to this 1line of reasoning, was that the’'mood

-~ states extant during the bulk of 1learning and testing
activities was essentially the same, making this an

inadequate test of the SPL hypothesis. (See Bower, 1984,

IS
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for a similar rationale for the failure of his anger

manipulation.) Of course, if this rationale were true, we

would expect the control groups--EEE and DDD-- to produce
L

the greatest\Qimilarity across conditions of learning and

SN’ _ , ' _ .

testing, and thus to show the highest level of recall. for,

both lists. Examination of table 3 shows that this was

indeed the -case, although the effect was far from

significant.
If failure to maintain the mood induced was basic to
the failure to find sDL, why was this not a pfdblem in

~

Bower et al (1978)? Three factors may be involved.

First, Bower et al (1978) used a hypnotic suggestion
brocedure with suggestible subjects. Obviously,‘ the
hyénotic induction may be more Tresistant to diminution
with the passage of time, especially since it,is usually
accompanied by instructions to remain in the hypnotic
State until a signal 1is given. Further, it has been
suggested (Bower, 1981) that suggestible individuals are
more compliant, and thus more likely to try to maintain
mood under instructions to do so, than are people in

general.

Second, Bower et al (1978) used no manipulation check
to determine success of hypnosis other than to observe
facial expressions and tone of voice. In the present

study, the HMACL4 was administered immediately after each

L5
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mood induction. This may have had three effects. One is
that the time required to fill out the HMACL4--from two to
five minutes--contributed to the decay of the induced
mood. Post;experimental interviews with several subjects

indicated that this was so. The'varying amounts of time

taken to, fill out the HMACL4 also certainly contributed to

variation in the extent of forggtting, and increased the
error variance. . The second effect of the HMACL4 is that
it may have {Até?fered with maintenance of- the mood. by
‘focussing;the'participant's attention upon the mood state.
Being made thus aQare of the mood state, the subject was
faced with fhe task of maintaining a mood while studying
‘qhe mood--analogous to trying to follow the instruction,
"Do not think about pink elephants." Third, the
mood-related words of the HMACL4 may have served as cues
or associatesgto the words being recalled in the posttest.
The low level of recall of list one words mitigates that
argument, however. It is impoféant to note here that
Leight and Ellis (198l), who also failed to find SDL in
recall, also used a mood adjective check ligt to‘gssqsg

L

the mood manipulation before the 1learning and recall

¢

phases of the study were intLodugéd} Their failure may

IS

have been for the same reasons as those just cited.

-
oot

The third difference in mood maintenance between the
present study and that of Bower et‘al;(1978)‘§s that Bower

and his colleagues were regularly able to remind their

Bl

59



{

‘hypnotized subjects to maintain the mood they had
established. In the present study, ihstructions to
maintain mood were given only at the end of each Velten

procedure, a‘technique which is obviously 1less powerful

than frequent reminder.

There seems a considerable basis, thgn, for the
argument that failure to find SDp'in recall iﬁ the present
study was due to insufficient  tenacity of induced mood
states, "such that the SDL‘hypothesis was‘not given a fair

test.

The near-significant SDL effects for happy words from
list one found in recall and MMFR are not implausible in
the light of the foregoing discussion. They may, of
course, be considered .chance effects, since neither
produced an:;F—ratio significant at the .05 level.
Alternatively, it ﬁay be that the SDL hypothesis is ‘true,

and that only for happy words from the first list was the

’ [

effect strong enough to remain when the moods éad décayed
to the levels of learning -and .testiqg.h;ﬂI; is not
N e . ° +

incredible tHat .mood=state  dependent learning might  be

stronger for one cétégbry of words than for another.

Nopgthéless, iﬁ thé face of .overwhelming contrary

evidence, - the ~ near-significant SDL effects must be

considered .extremely vulnerable, and  held, Af at  all,

I3

4

tendously.
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SDL in recognition.

It will be recalled that while Leight and Ellis

(1981) failed to find SDL in recall, as did the present

~

study, they did find SDL in recognition. So did the

present study. o

“the recognition scores for list one (except for happy
/

words) were significantlywhigher than for list two. \This
is airectly opboStte to the relationship‘found for tecall,
and - indicates tﬁat\wtile £g§é£ltscores:ma§ have“aeciined
more for ‘the Eirst liét-than for the 'second,‘ the first
list ., was learhed at least as well. Sinee tﬁe recognition
tests presented ‘each correct word with a palred distractor

from the other llst, this result may "also indicate that

the 115t context COdlng was more effectlve for the first

llSt than"fqr \the .second Now; Bower ° (1981 1984) has
suggested that)the value of mood .as a cue 1ncreases as the
value of the list node’ ‘éue'_decreases. If,’ as the
immediatel§ breeedimg argument"euggesteh the list cue was
effective{ for List_one; then,SDLeeffects are iess likely
to be found, anu me»ﬁave a turther ’céntribution "to the
fallure “to flnd SDL in recall * The failure‘of SDL in list

two cannot be explalned in the same way- but could perhaps’

gfbe~ explarned as 1nadequate forgettlng " The ev1dence of -a

cexllng effect for example, was much more tenable for

llSt two ‘than for llst ane (table 3)
) 1] . /

|
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SDL effects in recognition were indicated for the
first 1ist. The overall E—ratid'for words recognized was

close to significance (p = .07), and Duncan's multiple

range test showed the difference between the maximum

B}

interference group and the intermediate interference group

to be very close to significance (table 5). No support - for

A . ~

recognition SDL was found in the second list.

A . . A N N -

N A

. . ' ‘
When intrusions were .considered, SDL-supporting

effects were found, agaih only for the first list. Happy

were more

words and the_total of happy and sad word§

likely to intfude from” the second into the first list in
accordance with the‘SDL hypoéhesis, both significant at
the .05 1level. Duncan‘s'multiple rangehtESt sﬁ&wed this
to be a difference bet;;en maxiﬁum~pxedicteé inéeffe;énce
groups and minimum predicted interferknce %koupé, with the
control groups ingermediatef i '

. , o,

N

Support for SDL in recognition is considerably

stronger than it 1is . for SDL in recgll, in .this s€udy.

P TN

Whilelthe SDL—fecoggition effects are not overwhelming,
they are strong enough to resist dismissal. _This brings

up the difficulty which was faced- by. Leight and _Ellis

N

- (1981): if general - SDL research is geqeralizable to

. mood-state dependentyi and if Bower's ngtwork-thedrg is®

“accurate, how do 'we reconcile these findings? . . IR

14 N -
e -

‘Recently, Bower (1984) has reiterated his theéry‘ of

4 - N - 7
‘ -

ES
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mood-state dependent learning, and has impressively
demonstrated it in experiments using Velten mooa
manipulation. He fofind SDL in recall, and not in
¢

recognition, in accordance with hisltheory. The contrary
findings by Leight and Ellis anq in this study must be
reconciled with Bower's theory and his results. Although
Bower (1984x ,t;ice cites Leight and Ellis, he does not
mention their finding of an SDL effect in recognition.

3

Bower Idoes engage the possibility of SDL in
recognition by referring to Baddeley's (1982) hypothesis
that "if the subject is able to relate the -context and

» stimulus in an interactive way, then context will

influence both recall and recognition performance” p.

716) .

Thus, if the mood-manipulation procedure 1is verbal,
o and if the stimuli'to be learned are not only verbal but

)
are mood-related, then it is not unreasonable to expect a
mood-state dependent effect in recognition as well as in
recall. If learning has been such that a ceiling effect

in reqognition is not a problem, then interactive coding
-o§‘c6nteXt'éues——the Velten statements--and stimuli to be
recognized--mood-related worgs;—could lead to an SDL
,effeét in recognition. Thét is, as Baddeley (1982a)
points out, if the mgterial is "sufficiently compatible to

_4llow a ‘new integrated episode  to be created" then
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interactive contextual effects may produce SpL in

N
13

recognition.

A model of Baddeley's hypothesis is presented as

figure 5. (

Figure 5. Model of Baddeley's (1982a). interactive

/

- coding hypothesis.

Context Cues interactive Learned : T
(Eg Mood) __ Coding Stimulus | |

' -
. f . Integrated
- ‘ Episode

If the context cue (for Baddeley, context cues may be

anything but the learned stimulus) is intentionally coded

b

interactively with the learned stimulus, then the two may
be fused into a unitary memory of an integrated episode,

- such that recall of any part of the episode leads to
\

recalls. of its entirety. Consequently, SDL effects may be
found even for.recognition‘ﬁ§mory. -
. :

w

Baddeley's model does not :contradict§]80§er's. In

fact, they are highly compatible. The advantage of

V&

‘@%addeley's model lies 1in 1its ability to define the

necessary circumstances for SDL effects in recognition,

%@
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effects which are a problem " for Bower's theory (Bower,

1984) . _ ’ N

e

Of all the reseafchers in the field, only Leight and

e

Ellis (1981) and I appear to have avoided the ceiling
efféct while testing for both recall and recognition

‘mood-SDL effects on the same learned material in the same

,

experiment. Bower et al (1978) and Bower (1981) " tested

% ,

word-list 1learning only by recall. 1In Bower (1984Y, the

fourth experiment failed to demonstrate SDL in recognition

-
[0

.while 'finding it in recall, but as he noted, reéognition_

N

memory was too" high to rple'odt a ceiling effect limiting
possible differences between conditions. Also in Bbwer
(1984), a fifth experiment tested only recognition, but

the ‘material learned was faces, rather than words. .

Leight-and Eylis‘(1981) used verbal material as well

as Velten's verbél mood manipulation, and they found a

r

mood-SDI, effect only in recognition. On the - surface,

there seems tO'be a lower likel}hood of an explanatibn of
theif«éesults in terms of interactive coding since the
material to be learned was not common words but grouped
hexagrams. However, the 1likelihood of an interactive

coding _exélanation increases when we remember that the

.\\.~;$?od—SDL effect was found only for the conStaQt-input

group, imr which the grouping of the letters within each

hexagram remained fixed. across the 16 presentations of the

¢
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stimulus material = to each subject. With repeated

presentation of the material _to be learned, it seems

N
< ¢

likely that the subject would attempt a variety of :coding

processes, including interactive coding, and an SDL effect

in récognition becomes plausible. 1Indeed, as one examines

the examples of stimuli used by Leight and Ellis «1981),-

it becomes apparent that even hexagrams can have/obvious
mood associations. BQN KID is a happy heﬁégram of a good
or pretty child; REP GON is a sad hexagram of a depraved
character. The 1likelihood of interactive coding is
" further increased when one réalizés that the stimuli used
by Leight and Ellis were chosen to be of high

meaningfulness and pronounceability.

) Q . . ’ . .
.In the present study, a basis for interactive coding

is even more apparent. Subjects learned

SR o

KyorQS like
trouble, chaos, and misery after reading statements like
"It often seems that no  matter how hard Ijtqy, things

still go wrong™ and "I have ‘too many bad things in my

life"--like“%rouble, chaos, and misery, an obvious example

&

of interactive coding. y

It appears, then, that Qhen *the 'mood manipulatioh
procedure 1is verbal and when the méterial learned is not
only verbal but mood-related, interactive coding is likely
to take place, leading, as Baddeley (1982a) sﬁggests, to

SDL effects in recognition.
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This argument does not explain everything, however. -

¢ Baddeley's (1982a) hypothesis suggests that context or SDL

~effects are plausible, if interactive coding takes place,

in both. recall and recognition, vet Leight and Ellis
(1981) and I found these effects only for recognition, and

not for recall.

-

There is an important parallel between the study by
Leight and Ellis (1981) and the present study which may

explain this. 1In both studies, a mood-manipulation check

‘'using a mood-adjective check - list* came between each

mood-manipulation and each of the ‘learning and recall
phases. The time required to fill out the check list

almost certainly led to some decay of fhé‘ induced mood.

.

Further, in both studiés, the recognition task always

followed the recall test. Considefation' of these

parallels leads to two explanations fo the Eesqlts.

First, it may be that where interactive coding  takes

place, .recognition 1is actually a more sensitive test of-

“”’3ﬁmood—state dependent learning than is recall. That” ‘is, -

. e ; S .
o b - . : I PR
f;$g¢he decay of the mood state prior to recall was sufficient

c g

-

to minimize méod—gfoup differences and thus an SDL—effect
in the‘ recall test._ Bo%é£ (1984) presents evidence that
the intensity and duratibn. of mood states .is digéctly
related to the magnitdde bf the SDL é%fect in recall. Iﬁ

recognition is a more sensitive Wmeasure of mood-state SDL,
. * fé‘ :

%
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then the mood even in its further state of decay at. the
time of the recognition  test might produce group

differencés srfficiently large to yield SDL effects.

Second, 'since in Leight and Ellis (1981) and iﬁ ~the
preseﬁt étudy the recognition task always followed the
- recall test, the recal¥? fest may be considered to be
another - learning phase: In fact, in thézactual learning
phases of both studies, recall testing wa; a componenf;

As the subject strives to recall material during the

recall phase, she may experienceﬁwhat Bower ‘et al (1978)"

. called' the "tip—of-the—tongue"éﬁhenomemone-almost‘able to

e

recall the words, but unable to articulate them. It seems.
reasonable that to the extent,ﬁhat recall testing brought
up these. almost-reponses, fécogé}tion testing immediately

?fdlibwing should benefit. Furfhermore, errors in recall

¢ -

are more‘likely to be associates of; correct words than.

not, and when the correct word is made av&éﬂable in the

(Y
;{l

reéthitionﬁEest, the availability of the associate fromvv:

the immediétely preceding recall test'makes,its correct.
. . : . ¥

Y
e

selectidh highly likely. ’ e

s I ¢ontend,.then, that it is not irrational to find an

SDL' effect in recognition -but not in recéll under the

circhmstances extant in’ this study. It then. becomes

Q

important to separate these_ effects from those predicted

by the association network theory of Bower (1982; 1984).;¥

4
-la
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There are at least two ways of doing this. One
approach which appears regularly in the literature, is to
eliminate interactive coding by making the context
manipulation incompatible with the material learned, so
that the two cannot be fused into a single episode. This
method. is used, for example, by Baddeley and his
colleagues, when they manipulate context by having divers
learn “words underwater and recall them above water
(Baddeley, Cuccare, Egstrom, Weltman and Willis, 1975;

’

Davis, Baddeley and Hancock, 1975; Godden and Baddeley,

1975) . Here, the likelihood of interactive ching of words

N

and watery context is slight, and context dependent

learning is found for recall but not for recognition.

{

Another technique &s to continue  to use a

mood-manipulation procedure, even a verbal procedure like

Velten, and eliminate interdctive coding by dsing as

learning materials stimuli which are not mood related. .

ﬁkperiments IT and 111 of the present study wuse this
method,‘ emﬁloying as stimuli liﬁe drawings which are not
only mood-irrelevant \but also . novel,. so that prior
associations of anf cbnsistent type are unlikely. To my

knowledge, this is the first attempt to do this.

oy
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Mood consonancé.

<

If interactive -.coding 1is taking place in this

experiment, such that mood statements and their effects.

are being associated with mood-related words, we would .

expect support for the old mood consonance hypothesis--we
are more likely to recall material consonant with our mood

state, happy words when happy, sad words when sad.

Since interactive coding requires the subject to
"integraié stimulus and context into a new and unitary
episode" (Baddeley, 1982a, p. 717), interactive coding
should be“ easier 1if the material to be 1learned is

consonant with the mood state than if ‘it is dissonant.

In this study, mood coﬁgoQ§nce effects were found in
accordance with this predictign for happy words from the
second list and for sad wofds from the first 1list. No
such effects were found for happy words recalled from the
first list, andwit will Se ;emembered that SDL in recall
waé found only for happy words from the first list.

Furthermore, SDL in recognition for the first list was not

fopnd for happy words, but only for sad words and words
overall. It appears that where evidence for interactive
codiné is p?ovided by modﬁxconsonanée effects (sad words
from list one, happy words from list two), SDL in recall
is not found, and where SDL in recall is found (happy

\

words from list one), there is no mood-consonance support
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for interactive coding and there is no SDL efféct in
’f . N

‘recognition. SDL in recognition (happy words from list
. two intruding into recognition for list one, table 11) was

found when the mood consonance evidence favored the

interactive coding interpretation.

The pattern of SDL effects in both recngnition and
recall mesh very nicely with evidence for interactive

coding provided by significant mood-consonance effects.

The words used in this e;periment~— and in that by
Bower et ral (1978) -~ were grouped as either happy or sad
by the experimenter. That is, from the 1list of words:
which had the appropriate concreteness rating in Paivio et
al (1968),' words were judged to Ee happy, sad, or
mood-irrelevant. : No attempt was .made to equate the
emotional valence of the words in the two lists, énd it is
certainly possible that the mood—consonancéJeffects found

here reflect a lack of symmetry in mood-relevance of the

words. Since only sad words from list one and happy words

from list two yielded mood consenance effects, it may be

that only these words, or a majority of them, were
perceived as happy or s&d. This may also have contributed
to the failure to find mood-consonance effects in Bower et

al, since our word lists were similar (see appendix A).
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Mood performance.

Iin this study, the mood-per formance hypothesis
(better mood = better performance) was supported only for
the first phase of the learning procedure for the second
list. The effect quickly disappeared, and by the second

learning phase of the same list-- three minutes: later-- it

was gone. This failure to consistently demonstrate

support for the mood-per formance hypothesis 1is in 1line

with recent research (eg, Bower et al, 1978; Bower, 1981;
1984). The mood-performance hypothesis appears to be
untenable, at least for this type of learning task, a

“conclusion similar to that reached by Blomkvist (1982).

Mood manipulation.

Point biserial r. The point-biserial correlation
coefficients reported in table 10 provide strong evidence
that the mood-manipulation procedures were accompanied Dby
relevant changes in mood state. Depressed mood induction
was followed by high HMACL4 scores on depression,
sleepiness, and anéer, while eiated mood induction yielded

higher scale ‘scores on concentration, cooperation,

potency, and optimism. -

However, these results indicate only .that the

inducgigg of the desired mood was successful. " The

/L



. the HMACL4 in the present study, changes in ten different

A}

maintenance of the mood through the learning task was not

directly assessed, but the general failure to find SDL
effects in an experimgnt so similar to that of Bower et al
(1978) may be due to a failure to maintain mood through
the learning and recall tasks., Future research should

remove this problem by delaying the mood assessment until

-after the learniﬁg or recall phase, thus Keeping the tas%

as close in time as“‘possible to the mood induction,
minimizing the effects of mood decay. This procedure was

employed in experiments II and III of the present study.

?
Another procedure which deals with this problem uses

a very short mood-manipulation check. Bower (1984) simply

asked his subjects’to rate their mood on a 2l-point scale

immediately after the mood-manipulation and agaig after

’ -~

T g

. 14 ? A !
the leéarning or recall task. This made assessment of mood

dééay, poééiblg,‘ as well as minimizing ita;ﬁffects. What

is lost.with such a procedure, of course, is the richness

P

"and breadth of an adjective check list assessment. With

s

#

'moodéététeé were assessed, and confidence that the mood

manipulation was effective was thereby increased. When an

~

" elating manipulation is shown_to increase concentration,
[ . )

3

cooperation, potency and optimism, the level of confidence

is certainly higher than if we show that after an elating

%@anipuLation, subjects rate themselves as (generally)

gﬁappief,
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&

) There is an apparent conflict here. ffu~we want  to ..

avoid mood decay, we are forced either to use a weak

maq;pulation check or to delay' thé mqnipulaﬁioﬁ chéck
until after learning or tésting. _The delay approach seems
more:appropriate, and isilﬁkely to yield, ;ore valuab}é
data in the 1long run. Accordingly, it was selected for . =

use in experiﬁgntg'II and III of the present study.

A A -

P ! (:_‘J L
\ ERR SN ’

)

Goodness-of-fit. Examination of the correlations. -

bétween posttest scores on both recéll ahd recognition
showed that similarity of induced mood, as measured by
HMACL4 scorés, éas unrelated go level of recall ’and
recognitiqp; $his ‘indicates eitheri\/fhat thé SDL
hypothésié\ ;s wrong, Or, as already arguéﬁ}-%ﬁgt the mood
which obtained during H@ACL4 assessment was Tﬁgt retained

through learning and/or testing.

A

Other considerations.

v ":

-

Possible confounding of mood and cognitive state. I

this and in the‘following two ekperiments; all 60 of %
Velten stateﬁents for each mood were used at each md
induction procedure. As Bower' (1984) observed, this 6pens;
one up to the charge that it |is, thé‘.cognitiVe statg,

rather than the mood state, which is responsible for any

SDL effect. That is, when the statements are read a

8
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"second -or third time, the cognitive state of the first

»

reading is reestablished, providing a cognitive rather

’[phaﬁ an affective.context.

A

Bbwer:et al got around this problem in 1978 by

1

instructing ~° their subjects to recall different
- mood-related scenes and events on successive mood
»manipqlafions, and in 1984. Bower evaded the problem by

dividing the Velten statements into two groups, one set of
o - A ¢
‘ v

statements used for the first -mood induction and the other

A ¢

" for any repetition of that mood. r :

»

. Bower (1984) did face the problem that the half-set,

Velten procedure did not induce mood’chénge as deeply as

he' would have liked, especiélly for the anger

manipulation. In the ekperiments of the present study,

,

use.of all 60 Velten statements at the time of each mood
induction was followed by strong evidence . of mbod
alteration. There is a trade-off here. " of course, one
could devise a parallel:set of 60 different Velten-type
statements for each mood, bhut this 1is easier éaid‘ than
done. Bower"s construction of anger-inducing statements,
with limited success in inducing appropriate affect, is a
case in point. |

<

On the other hand, repetition of the same 60
_ statements may not be problematic. The cognitive or

semantic theme of. the statements varies tremendously,



. . . : £ .
while the relevant mood—étate‘is consistent. *One would be
: . ¢ ;

- A

hard put to argue that a consistent Cognigive state is

beipg established and reesFaplished which is as stroﬁg as

' ¢

or stronger than the demonstrably powerful induced mood
‘ . . - . . [

"state. The use of 60 different statements also makes it

7

unlikely that the subject, on one reading, will establigh

; -

: : : %
a sufficiently™strong memory trace of cognitive content -

>

for a later r establishment of a unitary wcognitive state.

" In fact, I -had subjects ask‘me if the mood statem3nts'

/o o

really were the same from trial to trial.

[N =~

3
~
1

In addition, i8¥- the repeated use of the same
N 4 . X
statements leads to, results similar to those obtained¥when

the statements ate changed, as 1in Bower (1984), the’

tenability of;a cognitive-state context intérpretation is
: { : . . :
dramatically/giminished. Is it likely that an SPL effect

‘with differing statements is due only to mood, while an

¢ A

SDL effect with repeated statements is due to cognjtive

Ly

state? Nonetheless, Bower's warning should be giVem due

consideratiod in future research. Carefully validaﬁed

~

construction of parallel sets of Velten-type statements is

called for. - ; _ B . o

- : - . . <
.

- -

N

L4

3

"The pacing' of the presentation of the Velten'

s,

3

e

statements shquld also be given consideration here. The

étatements were presénted such that a ne& card was laid
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down after the participant finished reading the preceding
"card aloud, as Velten had done for the instruction cards.y

Since the statements varied in length and complexity from

\

‘card to card, this procedure allowed 'greater time for

\

longer and more edmplex cards, without fequiring subjects

"to sit and wait after reading a card with a short,

emphatic statement. This technique also compensated for
variations in reading ability. With an average 'exposure’

time of seven seconds per card, the total exposure time

for each set of mood statements was longer than that "in

Bower (1984), who exposed sets of 75 cards for 15 seconds

: -

*each. ‘ A

- ) \ . kY - " .
-~ That the mood;inddction procedure used here was
h ’ P . . N .

) Y .- : .
successful was indicated by a 'series of analyses of

L )y . . . )
variance in which the two moopds induced prior to a#

P ~

‘Particular HMACL4 assessment were compared as to their

N

effec;s.gh each of the ten subscales of the HMACL4. The _ :

¥ ’ - A e E oy
elated mon sfatements consistently elicited higher scores
Y “' ; . -
on concentration, cooperation, potency, and optimism; and

.,

the dep?essed hood statements consistently elicited higher

1]

“scores on'depression and sleepiness} all sigﬁificant at ,
‘. fhe},OOI level.‘ Cqmpégible effécts‘were'aléb@gonsistent%y
found for anxiety (p less than .05), anger (p iess‘ than
.01) and- sceptiéism (p ~less than .0l), although the

F-ratios were smaller.

Y



Py
s

Only for control were the effects not consigtent. On

the first ‘and third administratiohs,ZCOntrol scorés were

r

not significantly different for the two groups.. On the

second admlnlstratlon, control scores were hlgher for the.

N

elated group., than for the depressed group- (F(l, 58) =

4.72, p less than .05). - .

e ’ [N »

4 Y

The consistency of the mood effects supports the

14

: ¥
contention that the Velten procedure as employed in this,

study yielded the desired changes in they moods of the

I

participants.

)

' The mood state, .as mapipulated by .the Velten
procedure, includes all of the HMACL4 indicators'with the*
possible exception of control. An elated Velten state,

then, consists of high levels of concentration,

cooperatlon, potency and opt1$1sm, and 1ow_ levels of

depre531on, sleepiness, anx1ety, anger, and scepticism. A
.-:.H )? '

depressed ' Velten state, con51sts- of high levels of

. ( F

depression, sleeplness, ,anx1ety, anger. and scepticism;

33

and low levels of COncentratlon, cooperatlon, potency and
optimism. As Velten (1968) suggested, the mood effects of

his procedure are multi-dimensional.
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Experiment II

\

'This second experiment attempted to eliminate the
possibility VOE interactive coding and mood consonance
effects, both of which éeemed to interact with SDL ih
experiment I. The material to be learned was changed from
emotion-linked words. to novel, moodZirrelevant line

P ‘

drawings; not subject to mood consonance effects.and
proSab}y very difficult to code interactively with mdbd.‘
Tﬁe change was efféctive, with results quite different
. fréﬁ those of experiment I.\

Method‘
Subjects. Forty male undergraduates,;aged 18 to ”22, 'were
recruited from ‘the introductory psychology" classes at
Houghton College and assigned at random to one of four
experimental lgroups, resulting in 10 men pér group. Each
man reé?ived course credit for participating in the
equgimé;t. |

-

Apparatus' and Méterials.' Tachistoscopically controlled
K§dak Carouse; slide pr9jector, modél 80QH} twenty Aflides
of line drawings formed ;andomly on a predeteemined grid
(see abpendices D ané 1"} ; the Howarth~Mood\Adjective$Ch9ck
" List »(HMACL4)? . 2lation and depression mood statemepts

v

from veltea (1967); a multiple—dhoice design recognition
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tést;' two Sony cassette tape recorders model TC-60A.

.

Procedure. Participants were brought individually into\the -
room and seated at a table in a swivel-type office chair. .
On the"tablé were one copy of thé HMACL4 -and é‘sharpened
pencii.riEach subject was immediately informed 'thaﬁQ "The
purpose ofvtthis study. is-to learn something-aboat your
feelings and reactions. Ho&ever, you will not be subject
to any painful or uncomfortable experiences." Again, this
was a precaution to alleviate .mood-altering ftension
induced by'expe;tations,about’thé experimental procedure.
The egperimgnter then introduced thg experiment si@ilagly

- , |
to experiment I. The specific instructions are reported in

|

the experimental.protocol in appendix C.

oF ! *
" . .

Participants whovagreed to continue were asked to

sign a consent form. They were then asked to complete one
.o N - . ’
copy of the HMACL4. All of the remaining instructions in -
’ the: experiment were presented by playing a tape recording

of the experimenter's voice.

Upon completing the HMACL4, the subjecf was toid
apout. the learning tasg,.and ény queétions‘were'answéped,a
“The first mood Waé induced using the Velten prOcedure, \

.%tbrminated by an additional ihstrhcpioh card which read,
‘V"I will try to maintain the mood I have juét establiéhedﬂA

while I do the next park of the experiment." ?his tobk tﬁe



place of the oral encouragement in Bower et al (1978)'“end

in experiment I of the bregent study.
' ' .

One-half of the participants were given‘the depressed

" mood ‘statements, and the other half were given the elated

_.mood statements. .All read the statementsf silently, then

aloud. The first mood manipﬁletion was now complete.

9.
-

- //'
.. Upon completing the Velten procedure, the participant

was shown the designs.

‘ The designs chosgen foa‘,the~ 1earning Atask were
‘prepared on grlds two cm square, and were transferred to
35mm slides,using a Thermofax\process. Each design was
progectedﬁ_on a screen located 2m'direct1y;in front of. the

7 . . :
subject, and the size of _the frame when projected was

approximate1§ 23.5 % 31.5 cmx The designs were on grids
' {

P

of equal size, which, when projected, were approximately”

18 c¢m square. The projection screen was placed 120 cm
away from the centre of the front of the prOJectlon lens.
‘The .line of prOJectlon met the plane of the screen at an
anéle of 77 degrees. <That Iis, the projection 1line
ascended 13 'aegrees’ from the horizontal.’ Thus, the

R4

projected grids were only approximately square.

The exposure time of two seconds per slide"was
predetermlned L using an electronically controlled

tachlstoscope shutter, which was automatically activated

81
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by the advance mechanism of the slide projector. Time

elapsed between" exposures was equlvalent to the

slide- prOJector sw1tch1ng tlme, 1.3 seconds.

A

Three complete sets of the 20 slides were presented

sequentlally, with the order .on each presentation randomly

varied. Each subject recelved the same 60~sllde sequence.'f

A blank dgrid frame preceded eachtset'of 20' differenta_i

designs in 60- Sllde serles, prov1d1ng the subject with a

location cue for the 'rest of the slldes, and w1th ;

ar

information that the de51gns would then be repeated

Once the de51gns had been presented the HMACL§ was o

administered g seccnd tlme, w1th no oral ﬁnstructlons.

82
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‘ Then, the Velten procedure was_iused agaln. ) ThlS tlme,
one~half of the SUb]eCtS who preylously had/been glven the
elated- mocd statements were glyen”’the epressed. mood
statements (grOup ED),u and cne—haLf ofdlf

had prev1ously ‘Been glven the depressed mood statements

/
were given the elated mood statements;(g{cu

LR } |
“The rest of the subjects recelved the “same statements
|

/
they had been given prevrously Kgroups DD and EE). Each of

the four resultlng groups had“ten subJects. The first two )

groups mentloned» were. con51dered to be mood dissonant,

while the latter two were 1abeled mood. codsonant. The

resultrng 2'x 2 desrgn is displayed'ln table 11.

-

e subJects who ["

A



Table 11. The four experimental groups, with

numbers of subjects in parentheses.

Mood Consonant Dissonant
Induced Elated EE(10) Eﬁ(lO) ;
for Dissonant Consonant
Learning Depressed DE(10) DD(10)
\f . Elated Depressed

"Mood Induced for Test

Following this second mood induction, the subjects

were given a sheet of white paper on which 20 blank grids

were printed, .and wereg asked to draw as many of the

designs as they could remember. Five minutes were allowed

to complete this task.

If the participant attempted to hand in the answer

4

sheet  before the five minutes had elapsed, the

5 .
experimenter said, "Please  keep trying.” N °

After the recall task, the HMACL4 was administered a
- i . . “ ;j
third time. . ’ ! ’ v
r t; . fv
Then, each subject was presented with a 20-item

F4 JEN

mul tiple choice (recognition) test. Each''item contained

one of the éxperimental designs and three distractors.

%

e !

The seéuence of the designs was again randomly different

from the three sequences used in presentation.
4

LT

83



This completed experiment I1.°.Before the debriefing =

procedure, all subjeqﬁs were given the Velten elated mood
statements to read. The %urpose of the experiment was
explained, - and any questions were answered frankly. Each

subject was then thanked and excused. The text of the

¢

debriefing appears in appendix C.
A :
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Results

i

Due to the difficult nature of the reproduction task,
four different scoring procedures, varying in leniency,

were prepared. Then the recall reproductions were scored

on the four variables. N

Scoring was done blind with respect to the
experimental group to yﬁi;h each subject belonged. First,
the number of perfecf reproductions- was determined by
comparison with a key of the twenty drawings. One point
was assigned‘for each correct reproduction, for a maximum

\

of 20 points.

A 2 x 2 factorial analysis of variance revealed the

F-ratios summarized in table 12.

Table 12. Analysis of variance summary table
for number of perfect reproductionps.

Source SS af MS F P

Mood During Learning 2.50 1 2.50 2.84 .10
Mood Dur ing Recall  1.60 1 1.60 1.82 .19
Interaction (SDL) 2.50 1 2.50 2.84 .10
Error _ 31.80 36 .88
i
The means of the four groups--DD, DPE, ED and EE-- are
shown® in table 13. It can be seen that the differénces

s

were in. a direction congruent with the SDL hypothesis.

¥

The F-ratio for the SDL interaction term has a_probability
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of .10. The difference due"to mood of learning (A) -

produced an F-ratio identical to that of the interaction,
but examination of the means in table 13 shows that it was
in the opposite direétion to that which was originally
hypothesized. That 1is, a depressed mood of learning

produced better performance&’ than an elated mood.

Table 13. Group means for number of perfect

reproductions.

MOOD Depressed 1.50 .50

DURING Elated .60 .60
RECALL

Depressed Elated

MOOD DURING LEARNING

As stated 1in the first prediction for these

experiments (p.22), subjects whose mood was the same at

,learning and at recall were expected to perform better

than those whose moods changed. Accordingly, a
difectional t-test was conducted on the difference between
the same-mood groups taken together (DD and EE) and the

different-mood groups taken together (DE and ED). The

resulting t (38 df) of 1.63 (p = .06) was close to being
: =
significant.

The second variable analyzed included not only the

number of perfect reproductions, but also the number of
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reproductions which were correct but rotated, reflectédi
or with an extra line. Again, one point was assigned for'
each reproduction which was correct by these more lenient

criteria; for a maximum of 20 points.
A 2 x 2 factorial analysis of variance revealed an

interaction of mood of learning and mood of recall (F 1,

'36 = 3.28,\p = ,08), with no significant main effects.

Again, the means of the four groups were 1in a
direction which suppdrted the SDL hypothesis, as shown in
figure 6. A directional t-test on the SDL effect (DD and

EE minus DE and ED) showed a significant t-value of 1.78

(38 df, p = .05).
Figure 6. Interaction of learning mood and
1

recall mood, sum of perfect, rotated, reflected and

extra-line reproductions.
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3
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The third vari%ble measured the proportion of the
lines' in the des?éhs which were correctly reproduced. If
a neprOductioﬁ contained at least half of the lines of a
desig% cofrectly d;éwn, it was scored for proportionate
correctness by diviéing the number of 'grid blocks
correctly traversed %F thé€™~geproduction by the total
number of grid blocééianes\in the design. A grid blockf
lihe was defined as the length, width, or diagonal of a
gfid bldck in the 3 x 3 unit design “ggﬁd;> Thus, a
hofizontal line completély crdssing the grid was sco;ed as
threevgrid block 1iﬁes long, as was é full vertical 1line
and the(ioﬁgest diagonal lines, Othe} diagonal lines were
one or twd grid blocks 1long. ‘After duplicates' were
eliminated, tﬁe prop;rtion scores were added up, and the
proportional sum (total number of grid 1lines correctiy
érawﬁﬁ divideén by number of grid 1lines in the désigné
attempteﬂi*servéd as the  third wvariable for analysis.
(fiek sééiing procedure is moré completely described in

Appendix H.)

Again, the SDL effect was_supportgd. ‘The F-ratio for
the interaction of mood of learning by mood 9? recall was
6.62 (df = 1, 36, p = .02). The main effects ¥ mood of
learning . and mood of recall also yielded significant

F-ratios, as summarized'iﬁ table 14.
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.ZEELS 14. Analysis of vartance summary table for
proportional accuracy of reproduction. Factor A is
_mood during learning, factor é represents mood during

recall, and the A k B interaction measures the SDL

- o

effect. _ @

Source Aﬁ'SS g MS F P

A . 442.23 1 442.23 5.53 .02
B 390.63 1 390.63 4.89 .03
AXB  497.03 1 497.03 6.22 .02

Lo Error 2877.50 36 79.93
The E—teét for the specific one-tailed SDL comparison
yieLded a value of 2.26 (38 df, p = .03), again supportive

~¢
of the SDL hypothesis. Figure 7 shows ' the interaction

Ll

'graphically.

Figure 7. Interaction of learning mood and
- - [ ]

, R
recall mood, proportioﬁal accuracy recall.
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In an attempt to control further for guessing, a

fourth variable was constructed. For each of the |

Ly

reproductions with at least 50% of ‘thé) lines cordéctly
drawn, the number of grid blocks incorrectly trabefsedwwas
subtracted from the \number correctly traversed, and
overall proportiogal accuracy was again determined, as for

the preceding variable.. ( Again, scoring -details appear

in Appendix H).

Analysis of variance on these more s}rict right minus
‘wrong scores also suppérted the SDL hypothesis, with the
interaction F-ratio (l,y36 df) of 6.52 significant at the
.05 level. The maih effects for mood of learning and mood

‘of recall also yielded significant F-ratios, as summarized

in table 15. The interaction is graphed as figure B.

Once more, the t-test between same-mood groups and
different mood groups supported the SDL hypothesis, with
the one-tailed t of 2.15 (38 df) significant at the .05

level.
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s



. A " 91
g A
¢ “) ’ '

Table 15. Analysis of W?fiance summary table for %
- @fﬁ
corrected proportional accuracy of reproduction
d

(right minus wrong). Factor A is mood during
1earnin§, factor B represents mood during recall,

and the A x B interaction measures 'SDL.

Source  SS df MS F P

A 2755.6 1 2755.6 12.68 .0l
N

B 1040.4 1 1040.4 4.79 .04

N

CAxB 14161 1 141641 6.52 .02 | R

%‘ : ) N T
_Error 7823.8 36  217.3 2

Figure 8. Interaction OQgJearning mood ‘" and ' S S

recall mood, corrected proportional -accuracy.
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For the number of scoreable attempts, no significant

Oor near-significant differences were found.

On the multiple~choice recoghition test, thé number
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mood rnduct1on procedure, Negatlve- coefficients of s

of correct identifications was taken 35 the score, out of
& maximum. of .20. Nao significant or near-significant:
{ C e .Z'.' '\L - e . :
drfferences;wégg found. - o ‘

<
* -
N P ; ~

A t- test of the directional SDL hypothe51s (same\mood

vVS. dlfferent mood)'also yielded a‘non;51gnrﬁlcant value
of 0.28 (38ndf,‘-;p :..78")';. R

e ~ -
i
-

A goodness ~of - flt score ot index was determlneé) for'

each subject by comparlng HMACL4 scores after each\%elten

o

S . ' g Ll :
‘ '¥corre1ation indicite a p051t1ve relatlonshlp between_‘a

‘ N N TR Y
cpncordanée of mood states and performance measures The
< - . o . "
. results are,présented in table 16;T.’ . o ’ K
e : o > v . A N

A~

", Table 16 Coeff1c1ents of correlatlon between

goodnes§~of—f;t scores (reé1procal of concordance) ’JL\ T
:a?d~mea£ures of;recall and recognltlontggi *;_ B
. . "Lv SRR ‘;‘R; _ GoodnessxégyFit f: - ‘;j 5
K Perfect Reproductions — ‘f-4;é§ 3\3 /” B
;Rotatlons and Reflectlons ‘ 51.10} i .
ProportlonaL‘Accuracy‘ - ‘ -.23 . e - .
_ ‘éorrecteo Accuracy = - o S =.32 R .
' Recoénit{on ‘ _ R .02 ’ a t
) o L SR ST

The only statlst1cally signifiéant coefficient ‘of\ ffra

[y

- correlationf here.,i that between éoodness—offfit and” . -

\
’ - -
3 . .
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corrected proportional accuracy (significant ' at, the. .05

level .

.

LY

Mood manipulétion\‘ | T
N . - O :

N ;\ )
‘Point biserial coefficients of correlation were |

calculated betweenviythe mooa. induced by the Ve’

procedure and each of the t;d; HMACL4 scores Bn the

immediately foilowing'administnation. The results appéar

as table 17.
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Table 17. Point biseria13corre1ation coefficiehts

_ between.Veiten—induggd mood andAHMACL4—assesséd
l-‘ ;’ . i ' ’ 14 ]
'scale scores. Velten moods were scaled so that

! pésitivg coefficients -show a_positive relationship
witﬁielation. ’ :_ -
Scald” Learn Mood Recall Mood .
UP .MOODS ) |
CN L66% . .48
co - .76% T Lsex &
.« PT CLelx. .53+ '
CL .38% - .23
oP L 13 |
DOWN MOODS jh | : o n
DP . ] r.64% L -T2
- ‘ \l . e . :
v N SL - _“.' 6’9* e 6‘8* , ’ k
CAG -.37% —.48% .
sc T -.16 .. - 41% 2 s N
H PR '.} ‘, . ok
NEUTRAL ) ' . o -
a > ¢
;, ? AX . 05 1, —:18 ."“ . . .’r:"
/ . ' * ‘ .
. Those coe ficients s marked withe an asterisk  are '
- significant at the .05 level. T B S

\

‘It should be noted that the .positive‘;relétionships
_ : S i,

between SQEE?.HMACL4= scales @, CN fconcenttating):, CO‘?*U,

(éﬁoperqtiVe) qnd'ﬁP (optimistic) and elated Velten mgod

~Velten

s

- declined markedly in strength from the” first-
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administration to the second, ‘while the negfitive

reiat{onships (which are positive with depressed Velten
s
méod) with scales like DP (depressed), SL (sleegy), and AG

.4

(angry) remalned stable or increased slightly.

. Interscale correlation coefficients were calculated’

]

for each administ:ation of the HMACL4, and these are

presented in appendix E. - ‘ oy

The.differential effects of *‘the Velten procedures
were * assessed by conducting‘analyées of variance‘on each
of the ten HMACL4 scale scores, comparlng the two indgced

mood groups prior to each admlnlstratlon of the HMACL4 .

For the first administration, differences in the

expected ‘direction significant at the .0001 level were

found for concentration, depression, cooperativeness,

sleépinesSﬁ potency, and optimism. Control and anger»were‘

significantly different at the .02 1level. ' Anxfétyw and

" scepticism did not differ significantly.

Except for the marginally affected' vaxlables, the

‘péttern was identical tc that found in experiment I.

For the second administration,'tHe’same< pattern (waszc

I found,J"except that control  and sceptici;m ‘traded

'positions. 1In addltlon, the magnltude of the effects for

the up—mood 1ndlcators declined, while the 51ze of the"

'down—mbod effects remalned stable or 1ncreased

o
»

-



Discussion. - -

£
Y

SDL in recall

Support for the SDL hypothesis in recall in this
experiment was strong. (1t was, however, mainly a

,

function of the depreésed mood state, with the DD dgroup
consistently SC;ring highest, and the EE  group
consigerably lower on all variables.) Even for the
strictest scoring procedure of perfect reproductions,
which limited variation drastically to the bottom end of
the scale (the mean séore was 0.8 out-of 20 diagrams
accurately reproduced); the. difference between same—mqod
and oppoasite-mood ‘groups was very closéx to being
significant. When the reproductions were scored in any of

three more 1lenient fashions, significant differences in

support of the SDL hypothesis emerged.

The finding of,an effect so strong as to overcome
floor effects in such a difficult task is exhilarating.
While previous studies using véngl material had shown SDL
to be sensitive to both floor and ceiling etfects (Eéight
aqd Pllis, 1981; Bower, 1984), the present study, wiEh
non-verbal stimulus material; shows the power of the SgL

phenomemon.

The unique aspect of this experiment lies in the

demonstrafion of mood- SDL in material which is not’

obviously related to mood. With randomly-generated line
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drawings, the probability of interactive coding with the

mood statements of the Velten procedure is very low. That

is, the line drawings were constructed to convey a minimum

of both meaning and emotional valence. The random nature

of the production of érbitrafily—defineq nonsense figures
reduced the likelihood of their having meaning and strong
association value, and those’which resembled figures of
known_meaﬁing and affect-- letters, ‘numerals, and common
shapes-- were eliminated. Further, the affect value of
-fhe diagrams had been rated in a pilot study, and those
which were identified. as having more than minimal
mood-association value were eliminated.

Not all figures with no obvious meaning or mood
associations are nonsense figures, however, as Nelso:Pand
Ladan (1976) point out in their study of Chinese
characters. However, their discovery thaf asymmetrical-

simple Chinese characters produced fewer associations than

asymmetrical- complex or .symmetrical- simple symbols is
o) ‘/'/ -

important here because the designs used in the present
study were asymmetrical and, based on four lines, were
analogous to simple Chinese characters. This increases my

confidence that these symbols were not high in meaning or

mood associations.

©

Of course, it is still possible that some or all of

the diagrams had some mood or meaning associations,

»
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especially for individual subjects. Even so, fr subjects

to dévglo&;interactive coding strategies for stimuli which
were‘ preéented non-verbally would require tremendous
manipulatidﬁ of the affective meaning of the diagrams.
The affective meaning of the diagrams would- have to Pe
coded in memory in addition to the visual coding. All of
this points to a . rather arduous and time-consuming
process, unlikely 2 the 1.3 §econds between slides.
(Nelson and Ladan's subjects saw each character for 30
seconds, and had another 30 seconds to resbénd with

meaning associations.} The interactive coding hypothesis

here seems untenable.

I1f indeed the mood state consequent upon the Velten
procedure is coded independently of the design
infoimation, then this experiment congtitutes a highly
adequate test of the association network theory. It is
unlikely that even the most sophisticated subject would
deliberately 1link design and mood. information together
during the encoding process, _with 'thé limited exposure
provideg during learning in this experiment. The
demonstration of mood-SDL effects here, then, supports the
contention that when 'the strong cﬁe——the experimental
situation-- is overloaded and hence ihédequate to aid in
the fet;ieval task, the congruency of the mood state

becomes an effective retrieval cue.
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These results are compatible with those of Baddeiey
and his colleagues (Baddeley et al, 1975; D;Vid et al,
1975; Goddeq and Baddeley, 1975) who separated state and
learned material by manipulating state with divers above
or below water while léarning. The resﬁlts also fit with
- the drug-SDL research surveyed by Swanson and Kirisbourne
(1979) and Eich (1980), which also make interactive coding

an unlikely event by using a non-verbal manipulation of

state.

"x

The presefit study|appears to be the only one which

manipulates\\mood \hsin

a verbal procedure, and then
assesses the SDL effect in recall of non-verbal material.
Bower (1984) measured SDL in recognitionwéf faces--he
found none-- but this was not a recall task, and the faces
displayed evidence of mood states, which increases the

likelihood that they were mood-encodable.

Aqother_success of the present experiment is the
demonstfationyof SDL in recall with the single-list, 2 x 2
design. Bower (1984), in his survey of the literature,
argued that single-list learning and recall, in the
traditional 2 x 2 design of the SDL drug studies, rarely

yields evidence for mood state dependent recall.
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SDL in recognition

The strength of the evidence for mood-SDL in recall

;
is totally reversed in recognition. Here, no evidence

whatsoever could be adduced to support mood-SDL. The

a

interaction F-ratio, which measured SDL, was.:a miniscule

0.08, p = .78.

€

This result is in accordance with the interactive

N
coding hypothesis offered by Baddeley (1982). If the

context can be coded - interactively with the material
learned, then the context effect is likely to be found. in

‘both recall and recognition. As already argued, the

likelihood of interactive coding in this study is very

low, since randomly- generated, novel designs rarely have

mood association value. Consequently, we expect to see

+

any context effect only in recall, and not in recognition.
That was precisely our result. In fact, the failure to

find SDL in recognition wheh it was found in recall

supports the contention that interactive coding did not

take place, buttressing the earlier argument.

The failure to.find SDL in recognition also suppofts
Bower's association network theory (Bower, 1981, 1984),

according to which the presentation of the stimulus in the

recognition test makes other cues--phonic and

visual--available, relegating the mood-state to a status

of redundancy and even .irrelevance. Thus, if the mood cue
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is lost in the noise of recognition testing, no SDL effect

is predicted.

| Bower's theory, - howevef, has some difficulty
expi;ining the results of Leight and Ellis (1981) and
experiment I of the present study, which indicated .mood-
SDL in recognition but not 1in recall. However, the
possibility of interactive coding in both studies makes
SDL more likely to be demonstrated for recognitiénlthan it
is in experiment II of this - study. . That difference is
nicely accounted for by Baddeley's interactive cgding
hypothesis, while Bower's theory seems to'ignofe ‘it. By

accounting for”}these variations in the data, Baddeley's

appears to be the more adequate thesis.

A caveat is in order here. As in experiment I, in
this experiment the recognition task always followed the

recall task. If, as in experiment I, I argue that the

recall task in this study served-as another learning trial.

for the recognition task, then better .recognition

performance would be expected. This was indeed the caée.
However, if in this experiment recognition performance
were strongly depeqdent on recall performance, would we
not expect the mood- state effects to be similar? In
fact, they appear totally un}elated. That is, if recall
testing improved recognition perféfﬁance, the improvement

was not according to the SﬁP hypothesis, as it was in

\

W'

1U1



?
experiment; I. g $
: .

The delay in time between mood induction  and
recognition testing does suggest ".that SDL effects on

recognitiqzﬁshpgld be&diminished by the decay of the' mood,

as argued in experiment I. However, the HMAC;4 assesSment -

ot

which followed &he.five—minute reeall test, but preceded

the recognition test, showed that the mood effects were -

]

extant at ;east at_tﬁe beginning of the recognition‘ test.
That, . coepled ;Qith the brevity of the recognition
test——approximately two miputes-—miliaates against the
decay 1interpretation of reCOgnition—SﬁL failure. A more

adequate conclusion of the Qquestion of SDL in recognition

&

awaits further study. For the moment, the data of the.

present experiment accord very nicely with the predictions

derivable from Bower (19\1\; 1984) and‘Baddeley (1982).

~

Another point raised' by the failure of SDL in
recognition but not in recall is that subject compliance
beco;es a highly gnlikely explanatioﬁ. Thus, if
participants had gaessed the experimental hypothesis, and
attempted to Be "good subjects" by providing data
consonant with:tﬁat hypothesis, they should haQe been even
" more successful in the recognition task than‘;n'the recall
task (Bower, 1984). In.the present experiment, that was

not the case, so a conformity explanation seems. to be

ruled highly unlikely.

4
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. ,Mood consonénce

The hypothesis that mood state has a -selective
influence on what material is learned and recalled was not@ﬁgf
tested in this experi%ént, since the material learned ‘Ras
.lacking in mood associations. The absence of evidence for
#nteractive coding provided by’ the tétal failure gb_ find
SDI, in recognition also m&kes a moqd consonance effect
theoretically implausible. That is, éo tﬁe extenﬁl that

N ;

mood consonance effects depend upon interactive coding,

where interactive coding is wunlikely, mood consonance

effects. are equally unlikely.

Mood performance

The mood performance hypothesis, however, was
thoroughly teszed, both as learning mood and ‘as recall

mood. °‘Evidence for a mood-performance effect was not

consistent.

In.each case where a ngnificant ;F—ratio was found
for the effect of mop@, directly upon recall, it was
accompanied by a significant interaction. Examination of
the means showed that the ﬁqod—perfofmance effect was a’
by~ product of the inter§ctioq. Since the DD droup

(depressioh on both learning and recali);always produced

the highest recall scores of the four groups, this
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frequently yieided higher scorgég for depression when
grouped according to mood of recall or mood of learning.
Thus, the signigicant effects of mood of learning and mood
of recall are by—products\bf the significant interaction,
reflecting\the spL effect, and must be interpreted in that

light.

Even without consideration of tge confounding effect
which. the significant interactian had upon
mood-performance assessment, it is appareht':;hat elated
mood did not lead to better performance. TIf aéything, the

opposite is the case, since the group with the best recall
&, \0'\
was the group which was depressed both at learning and at

recall. This will be-discussed further in the general

discussion of this paper.

Failure of the moéd—performance hypothesis was not

unexpected, 1in the light of Bower (1981; 1984), Blomkvist

- .7 )
(1982), and the firsé;é;periment of the present study.

Mood manipulation

Point biserial r

The point-biserial correlations between induced mood
state and HMACL4 scales, reported in table 25, show thét
{

the Velten procedure was successful in inducing the



4

appropriate mood state. Elated mood ind@ction showed high

positive correlation coefficients with concentration,

cooperation, potency, “and optimism, while depressed mood -
v R

induction correlated positively ~ with depression,

sleepiness, and anger. These results parallelled those

found in experiment I.

An interesting variation appeared in this experiment.
It. will be recalled that in exgeriment I, the correlation
between induced mood and the relevant HMACL4 scales
increased aéross‘the administratiéns‘of Velten and HMACL4
procedures. In experiment 1II, however, while the
correlations - with dep;esgéd mood increased, the
correlations with eiéfed mood dec?easeai /'This' suggests
that ithe similarity of mood fates between learning and
recall was higher if both induced moods were depressed
than if they both were elated. This wduld lead to a

stronger SDL effect for the DD group than for the EE

group, which was in fact the case.

In experiment II, the mood assessment followed the

learning or recall phase. Thus, we now have a measure of“ﬁ“

the extent to which the mood was retained through a task.

The evidence from the point-biserial studies done here

increases the confidence that. the Velten procedure is’

capable of inducing moods with some resistance to decay.

Whether this resistance to décay can be generalized to

o

Pa
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experiment I is, of course, moot. *

.
4 <
- +

The pattern of scale correlations in , experiment IT

N\

was compatible with that found for experiment I;kIt is

becoming apparent that the Velten elating statementg
increase optimism, cooperation, =~ concentration, and
potency, while the depressing statements inch@se

<

. . g
depression and sleepiness, and to a lesser extent, anger.
For the malé participants in this‘sthdy} it appears that a
second mood manipulation was more:successful if it was

depressing, and less successful if it was elatihg.

AGoodness—of;fit

The correlations between goodness-of-fit scores and

the four recall measures were disappointingly low, but in

Pl

the right direction to lend furtheru support to' the .

mood-SDL  hypothesis. The relationship between induced

mood similarity and - recall scored as corrected

s

proportional accuracy was a significant -.32: that is,
the less similar the two moods weré‘by the goodness-of-fit

measurement, the lower the recall score.

-

P

. .
- &

The - correlation between goodness-of-fit “.and
recognition was essentially nil (r = .02), indicating in

another way the failure to find mood-SDL in recognition.

.

n
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Other correlational analysis 4

: b - r : .
It should be noted (appendix E) that the interscale,

correlation coefficients among the up mood indicators (CN,

CO, PT, CL and OP) increased as’ the HMACL4 was repeatedly

»

administered. For example, the relatjonship between CN
and CO on the first administ;ation, ‘before any Velten

procedure, was r = ,41,. After the first Velten procedure,

~

the r rose to 72, and after the second Velten, it was

.84. 7

s , ‘e
. 7. ’, .
~ ~
-

These changes were parallelled :in the down mood

4

iddicators, espécially DP and SL. - . s

These changes indiéate.’thé mood-solidifying or

uniinhg‘ effects of the Velten' procedurés, -and are a
demonstration ' 'of the ‘effectiveness of the.,_mood;
manipulation in inducing mood'changes,'which last through

the learnihg phase“in%& the following HMA6L4 assessment.
> ‘ o

~,



S ' Experiment III -
T " }

e

lee experlment I of the present " study, this third

e

< h

hexperlment used an 1nterpolatlon proéedure in an attempt

l'\b

to introduce retroactive interference. One set of slide-

BT

: projected-'‘designs was learned in induced mood 1 (elated or
depressed), a second set of desagns was learned in 1nduced_
mood w.(elated or depressed) , and récall was tested in

1nduced mood 3 (elated og depressedL, To test Lelght and © -

Ellis's cohteption that ~ SDL oan also be 'found in a

LI

Vet

recognifion'taskﬁ‘a multiple choice recognition test was.

also enployed: T

PENPRN

\“‘ 1f Bower et al were correct in thelr flndlng that the

~:I

1nterpolatlon*procedure was necessary to find mood related

SDL, then an SDL effect for fecall should. be stronger iﬁ’

‘\f‘\

thls experlment than in e&perlment IIu. However, tf the1r

fallure td f1nd an SDL efﬁect 1n‘the 2 X 2 desrgn of thelr

-

‘\

hfexperlment II"was,'as I suspect, due to the small number:

IS

of subjects (fpur per céll)” then SDL should be found inﬁ

~ Tl

- both experlments of the present study.

v .
== . AR et

PR - O e

L - . - s - e

B : . s
- o 53

~

Had‘@ower et al’ been con51stent across experlments “in

4

the -use . of” Ca ,certaln number'~0f sub]ects, then thELI

results would have 5 sﬂggestéd at least ' that the
. ,l,

‘.
[y ) v

_interpolation procedurg. of thelr experrment III would

produce a stronger {SDLTAéfﬁept thap:gthé crossed mood

reew . . -
Ny K . '\‘_ S - e v
[ e -
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é}ocedure of their éXperimeht II.>v_Such~ é]prediction
~ cannot be deduced from their :esults: + Bower's - (1981) -
network theory of“étate—dependent retrieyal, ho&éver; dgés;w
suggest just such a prediction.. Sinéé the valugr;of _
context cues ihcreases asmthey grevlinked to,a*;pecific"
response, then ﬁgé more reéﬁonség 1iﬁkedf to E;, ébptext'?
node, the lower the valuehof‘tﬁat context~a; a EUe fBr a
specific respénse. ‘In'the 1ihterpolation procedure, two
complete tasks are 1learned in the \séme’ expé;fmental-
context. This increases Ehe associational load 'on the
context node, and thus lowers the-probability thét the
context will cue the one set of apéropriate, responses.
Thus, as the cue»value of ' the context deéreases, the éUe

value of the relevant mood state ‘node increases:-

relatively.

© - Therefore, the additionaijpredictiop was offered that
the SDL effect 1in experiment III-‘would be strgﬁger than
théﬁ obtained ih experiment IT. 4

. \: A . = .'.-. c' - B . | .
- Method - |
Subjects. The aesién{pmplOYéa inhstudy7III of Bower et al

f f({9Z8)“ Was félidﬁed.“u Ten female750bjects were randomly

N -

;fmﬂassignedifo each'gf‘siifgroups. ‘Participants ranged in

age fnomwi7;§0'22'ygat§, with‘égﬁean'age of 19.
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Apparagqgf and Materials. The same apparatus and materials

et e

used in experiment II were employed. The set of 20 slides

of different designs was divided randomly into two sets of

‘ﬁen slides each, with the restriction that they were

¢ PN

balanced for the number of grid blocks covered by the

design lines, to control for complexity.

Précedugg. Each subject was introduced to the experimental
situation, informed of the purpose of the study, and given
a consent form. The HMACL4 was introduced (but not
administered) to consenting parties, and the first mood
was induced.” To reduce subject resistance to the Véiten
instruction procedure (observed in the repeated
applications of Velten in experiment I) and to shorten the.
duration of the experiment, shortened instructions for the
Velten procedure were used in experiment II;, and these
appear in appendix G. After the f%&gt mood induction, the
first slide series was presé%%;g; the HMACL4 was
administered, and the second mood was induced, all
| fdllowing the corresponding proéédd;és of experiment II.
Pgior to induction of each mood, however, the design
learning task was introduced with . these instructions:

tImmediately after you finish reading these cards,

| shall‘begin projecting on the screen, one at:a

timé, a éefies of teﬁ simple designs which you

‘are to commit to memory. The designs are drawn



on a background graph paper grid, Later; I shall

ask you to draw as many of the designs as you céh~

“

remember. The series of ten\désigns will appear
J ‘-

three times, each -series préceded by a blank grid.

Do you understand?

s LN

After the Velten procedure was completed, the\@esigns
were presented with these reminders: "Here are the
: designs 1 told you about. Please try™ to memorize them.

The first slide will show only the background grid, to

help you orient yourself." ’ | -

"The method of slide presentation was identical to
- . /( ‘-

that used in the first experiment, with the exception that

4

the time between slides was increased to 2.4 seconds, in

an attempt to increase.retention.

¢ - x

. B
Following presentation of each .set of designs, the

HMACL4 was administered, without }epeating the oral
instrq&tions. Then, a third mood-- either eiated“or
depressed-- was’induced using Velten. This mood induction
was followed by 1) a free recall -test for each set of
diagrams, 2)~° t?é%third ﬁMACL4;'and 3) a reécognition test
as used in experiment I1I, fer.each set of-diagrams. Half
of . the subjects were asked to recall ﬁésign series 1

followed by desigh series 2, while the other halﬁ were

asked to recall design series 2 followed by design series

~ N “



1. {Bower et al omitted this counterbalancing). The order

of the recognition tests was also counterbalanced, and the

~

. recognition counterbalancing sequence was counterbalanced

with the recall counterbalancing sequence.

Termination &f experiment ITI followed the same steps

outlined for experiment II.
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Results

-
r .
N

The same four scoring procedures ~employed in

4

experiment II were used here. As before, scoring was done

-

blind. Recall scores and recognition scores were analyzed

first for differences between position of sets of

diagrams- first set vs. second set.

1

While the means of the second set ‘were higher than
those of the first set for every scoring proécedure, only

for corrected proportional accuracy was the difference

a

significant (F(1, 59) = 6.89, - p = .0l1). The means are’

A
-

reported in table 18. ' ,’ p -

~

»

-~ -~ » I3 - g ~ ’
recognition for each set of diagrams.

First Set Sécond Set

Peéfect Reprodudtions ‘“ . .18 - .27 \
Perfect, Rotaté, Reflect ::22 . (37 °
Prqportional Accurépy‘l - .57 \ lfJGB B A‘
Correcdted Rroportion ;, i .33 o A2
N Scoreablé Attempts ‘ 2.82 ‘_3.33
' Recognition 1Y) S 5053
- ’ ’ 3 3 r ’ b _, | i

¢ .8

The differences in nhmbériof,aﬁtehptb'yhich qualified

\

for scoring ’(é@dreabig.gatﬁempts)>\was .close. to being

~

-

significant {F(1, 59). = 3.83, p = .06). o

‘e

13

N

O



In the subsequent analyses, the two sets were

considered separately.

SDL in recall

The SDL hypothesis for recall was first tested by.

conducting analyses of wvariance. on the three predicted -

levels of interfetegce—— minimum, intermediate, . and
maximum-- crossed with two 1levels of learning mood--

. E , ‘ ° LY
depressed and elated. Separate analyses were conducted

o~

for .each set of diagrams on each measure ‘of recall'.

N . . . . - 2
. First Set. When recall was assessed as the number of

b
t

perfect reproductions, no evidence for SDL was found. The

F ratio for predicted Ievél’of~interference was 1.05 (df =

"2, 54; p = .36). . " -

t ‘

] T "4 g s

uSqorihg~recall as the number of perfect reproductions

: . L - . -9‘;‘
plus."perﬁect“rbtation§.or refléct}ons or the_inclus@on of
- “an-extra 1ine;impr6vedn the picture somewha=, with the

‘resulting F-ratic ¢2, 's4) rising to 1.37, p-= .15, ~

~ .o R

N
L
‘ 7

) *Prdppftional accuracy scoring yieded no evidence for

\ +

SBL (F(2, 54)

. o~ - W' d
‘proportional

B ) -~ L

. A

dontrolled for. the effects of gJuessing ;ShOWéd strong

o~ s

< evidence for SDL, with an F-ratio for predicted lgvelé of

) > , ¥ P . ,
\ A 4
[ o . ~

J

1.45,  p,1= *24). However, corrected

. . 12 -
accuracy scornes (right minus wrong), which
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“1

interference of 3.21 (2, 54 df; P = .05). The number of

scoreable attempts did not differ signfficantiy (F(2, 54).

= .26, p = .77).

7

The means for each scoring procedure for the First

set of diagrams are reported in tabte 19.

. . 3

Table 19. Means for each scéfing prbcedure for

4

‘v

each predicted level of interference, first set of -

diagrams.

5

| Predicted Level, of Interference

Minimum Intermediate Maximum

Perfect Reproductions 0.20 0.30 0.05
Perfect/Rotate/Reflect 0.20 0.40 0.05
“Proportional Accurgcy 0.60 0.60 - 0.51
Cgrrecéed Proportion.: 0.35 0.39 . 0.24
'Scoreqb¥e Attempts - ’ 2.90 2.95 2.60

~

None of- the scoring procedures yielded a significant

effect of either. iearning mood-- F-ratios were all less

e

than one~- or the interaction of learning mood and

predicted level of interférence.

v

’

f

scores for the "intermediate _interference group were

ke -

generally highest, followed closely by those Ffor the
minimum interference

~
~A

Examination of the means in table 19 shows that the

) v '
group. . The maximum interference™
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group showed the 1lowest scores. The differences .were

B4

tested wusing Duncan's multiple range test. For perfect

reproductions and for proportional accurécy, none of the
~ B B :

mean differences were significant. For perfect, rotated,

reflected and extra-line reproductions, ~the difference

between the maximum interference group and the

~“intermediate interference group approached significance at

the .05 level, with an actual range of .35 and a critical

range of .37. Corrected proportional accuracy means' did
5 PR

differ significantly at the .05. level,  with the

t >

. 1 4“ . ¢ .
intermediate interference group scoring better than th

~

~ maximum interference group. The minimum interference
- K " - C s - .
group _ showed a score .superiority over the “maximum

iuterférencé group which approached a significant level.

'3 e

ﬁhe résulits of Duﬁcan's multiple range test are presented

" in table 20 for corrected proportional accuracy. -

Y ? S

¢ -
Egéig‘ié. Duncan's multiple range test,

B cprrectedapropértional accuracy scores, first set..
) A represents the maximum.interference group, B the
| inteiéegiatéfinterferéﬁce group, and C the.minimum

* intgrference group.
? X
Group Mgans A B C ' Shortest Significant Ranges
B * >~,\A N 4 : . .

. A .24 .15 .11 RT = .12

« B .3 % 04" R2 = .13

~ K
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None of :the differences in scoreable attempts

" approached siéniﬁicance. ‘ B

i
%
Second set. Here; evidence for state—dependent recall

> $

was weaker than it was for the ﬁlrst set.. When recall was

assessed as the number of perfect reproduétibns, the
) D
F-ratio for levels of 1nterference was 2. 05 (df = 2, 54;

p = .l4). ‘The F«ratlo\ ﬁor perfect plus* rotated or

reflected or extra llne reproductlons was 2.54 (df = 2,
54; p = .09). For ' proport}onal accuracyy the  F-ratio

dropped below 1 (F(2, 54) = 0.20, p = .82), and for

corrected @roportional accuracy, it Was Tno better - (F(Z,

54) = 0.46, p = .63). The number of scoreable attemptsr

;
also showed no significant differences (F(2, 54) = 0,03, D

N 4 . - . .
. > \ ’ ~

-

The ‘means for each ‘scoring procedure for -the second

set of dlagrams are repofted in table 21." B

-
r
N
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Table 21. Means for each scoring procedure for

each predicted level of interference, second set

‘

of ‘diagrams. . v e

-

R ~ predicted Level of Interference

ﬁinimuqugqgegmediate Maximum

Perfect ﬁeproductions 0.15 . 0.45 0.20
Perfect/Rotate/RefleCt 0.26\ ‘& 0.60 6.30 B
Proportional Acéhracy 5 .62 .65 : .62
Corrected froportion £ 40, . .46 - .41
Scoreable Attempts 3.30 \ 3.30 3.46 ‘

P

Examination of the means in table 22 shows, again,

& . .
that the means for the intermediate interference group

were generally the highest, especially for the fifst two

-

variables. However, unlike the results for the first set

bof diagrams, tbese results showed that the = minimum

’

interference group scored at or -below the level of the

maximum interference group.

1

 Mean Gifferenceswere tested using Duncan's multiple-

range test. For perfect reproductions, no significant
’ . . A

differences were found. However, the difference between

’

minimum 1nterference group and the .intermediate

1nterference group approached 51gn1f1cahce, with an actual

range of .30 compared to a critical range of .}2ﬂj

/
AN

“~

For perfect reproductlons plus rotatlons, reflectlonSu

~  f

‘and extra-line d;aw1ngs, the Lntermedlate 1nterference
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group scored significantly bfgher than the ’*minimum

" interference , group at the .05 1level. The fesdits are . ,

-

presented in table 22.

Table 22. Duncan's multiple range test for perfect,

rotated, reflected and extra-line drawings, second

set. A’represents the maximum predicted interference

group, B the intermediate predicted interference

group, C the minimum predicted interference group.

Group Means A B g_» Sportést Significant Raﬁgeé .

A .30~ .30 .10 Rl = .37 L
B' .60 o .40 .R.2‘=‘..39‘:, ; - -
L% .20 o ' : ~

)

7
"

-

None of the other -mean differences (prppbrtiona1>
accuracy, corrected proportional accuracy, or scoreable

attempts) approached significande,at'thé .05 level. ..

(:3 N < ’ 1 'l>. \
Intrusions. Like experiment I, the two-list' learning

in this experiment made possible an analysis of intrusions

predicted by the SDL hypothesfs. OniyJ pe}fect

reproductions ,ﬁere scored as intrusions,,and these werev
analyzed for each, se£ of diagrams, —fifSt as\ Eeparagéf'
variables and then were added to the caéeéory’gf rotated, - N
reflected énd extra-line reproductions for a second

o

analysis._
AN
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N . -
A\_ * . . « -
: ~
2
- N .

First set. No significant differences were found for

»

number of diégrams from the first set intruding into the
recall*of‘the seccnd set. However, when those intrusions

were added to .the number of repgoductions which were

t

perfect, rotated, reflected or which had an extra 1ine,

»

the effect of predlcted levels of ‘interference approached
signifiCance (F(2, 54) = 2.57, p= .09).

\

Y

The enshing‘applfcation of Duncan’'s multiple .range’

test showed that -the .intermediate interference’ group

a

scored 81gn1ficantly better than the max1mum interference

- -

group, at/'the .05 level. The results are reported ih
- 5 oo ' . '

/

table 23.

[N

ey
_reproduccicns plus rotations, reflections and

) exﬁ;a—line drawings, first set, pluys first-set
‘ictrusioﬁe into £he second set. A reéresenﬁs the
dax1mum predlcted 1nterference group, B the -

1ntermed1ate predlcted 1nterference group, and

C the mlnlmum predlcted 1nterference group. .

Group Means B__Mgif Shortest Slgnlchant Ranges
A .05 45 .20 RL = 40 .o
B .50 " .25 R2 = .42 ‘ \
ST ¢ s S

~

Second set. A similar® pattern was 'fopnd for the

oy .

Table 23. Duncabfs multiple range -test, perfect o=

R N
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L second set, with no signifﬁcantfdifferéﬁces found for the

number of intrusions of second set items into ' the Fecall

of the first set,. but near:sighificant effects” when thos
) o ' y ! :
' intrusions were added to the number of reproductions which

were ‘berﬁect, 'ﬁotated, reflected, or contained an extra

. 1ltne. ‘In addition, the\L interaction between predicted

»

" level of interference and learning mood was significant

-~

a . s ) .
for ~ this 'cpmbination variable. The results, of the

analysis, are ( summarized in table 24, and the interaction

is plotted in figure 9. . 7

b} . - |
i . -
o~

‘\ /4 ! 3 £ N 13 - ‘ l. ) 5] »
Table 24. Analysis of variance summary, diagrams

4

) Wﬁfom set twb reproduced perfectly, or as rotations,

S . ¢ . YL g
~elections, with an extra line, or in the wrqQng-
vaecall-taskﬁ'.Facth;A represents\predicted level df‘
3 . N . N 8 / - . . .
' interference, factor, B represents learning mood.

[ 4

- 7 R ) . .

Source 83 df MS Fo_..p " : - -

———r == g

>

A7 2,03 2 1.02 2.50 .09l .
Fs . PR N " -
B 0.07 1 0.07°-0.16 .687 « s

AXB 2.63 2 1.32 3.23 .047

N . v .

Error 22.00 54 (.41

L
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Figure 9.- Interaction of predicted lebel'éf,-; R

- interference and mood of learning, total of

kS e
P i

‘intrusions from set, two into ,recall of set one

plus set two diagramsareproduced perfectly, or as
rotations, as reflectiohs, or with an“extra line.
: ' \ T ’ o
. - - D-Qepressed
- - : E-Elated
8"‘ » . . /
2 " o
- 71_ - - R‘ ] ‘,'-.i
7 1 SN
z \
6 ) e
n?:: \ NG
G o ’ - T ) I
. ‘5 47_ ] - i ~ e ~ ~—
@
-2 3
3 -
\ Z 2t . . ‘
b S R 1
B |, E 1P E D E i
o Maximtim o Intermediate Minimum
A PREDICTED INTERFERENCE 3
. ‘ . = y
It appears from figure 9 that the pattern of recallwh :
Scores found thus far in expeflment III (1ntermedlatef' .

Y

~ > 4 “
predicted‘interference grOup scorlng hlghest) COntlnuedtwé

.

»for the depressed groupss but not for the- elated groupst, t!f

4 ) R . Y . o

Keeplng the 51gn1flcant 1nteractlon in mlnd Dgncan 5

Y .- Ea
s '—J’

W, -

.v'

multlple xange test was done, for'the main effect of level;;*

interference group 'scdred 51qn1flcantly IOWer than thea el illﬂ

1ntermed1ate predlcted 1nterference group, as summarlzed

v

of interference predlcted N The - mlnlmum, predlcted

REd

f,

. .o RIS
in table 25.° ‘ : RRIR s -

/ ‘e . . e - -

g . O B .
. o Canl ™
P » Ny

T N s ..
v . ta

»r i M

. it . - - -

< N S

2

-



T same }mood induced  three *times in the

'Table 25 Duncan s multlple range test dlagrams

.from the second set reproduced perfectly in either

;recall task plus rotatlons, reflectlons, and
deS1gns w1th an extra llne. A represents the
7maX1mum 1nterference”group, B the 1ntermed1ate
1nterference group, and C the m1n1mum

=

T 1nterference group

Group Means A B ania Shortest Significant Ranges
x .45 .20 .25 RI - .40
B . 65 | 45 R2 - .Ji‘zv
‘e 20 |

'“It;yas;obvious?from;th% foregoing - results that the

" intermediate :‘-predictéd ‘interference  group scored

z

consrstently -as the hlghest. The intermediaté predidted.

interference group ~was composed of subfects.who had the

ConseqUently, a, hlgh 1eve1 of recall was expect: dr'both

sets, hlgher than what was predlcted when ‘Mmoo learning

d1d not match mood of recall

Only where an 1nterference effect 1s 1nvolved, as it

zvrﬂ was; in x~Bower »etV (1978) ‘should performance on the

R 4

, 1ntermed1ate group be poorer than that .on. the _minimum‘

v

group Apparently,f Same-mood 1nterference was .not a

_wfactor 1n the present experlmentr. ACCOrdlnle, a? séconQ»J‘

A3
¥ \_r.

Ry

Slra . -, ' '«“,,;1 w . «:w-' e i, R ’ A L ~ ¥

g 3 : . PR ) S C.
Ra : Y e sy Dt LA ; 1Y

&

PN
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set of analyses were done, this time crossing learning
|
mood with recall mqu in a 2 x 2 design similar to that

employed in experiment ITI.

First gg&._Heré, with SplL. effects measured by the

interaction of learning and recall moods, support fof the

SDL hypothesis was even stronger than it was in the 3 x 2

dnalyses already reported. «m\

Means of each of the four cells for the various

recall measures are reported in table 26.

Table gg. Ccell means for each recall measure,

first set of diagrams.

DD DE ED EE

perfect Reproductions .éS .00 .10 -.25
Rotate, Reflect, etc. .30 .00 .10 330
proportional Accuracy .63 .49 .54'*!58~A
Corrected Proportion .39 .22 .26 - .35
Scoreable Attempts- - 3,00 2.50 2‘,7"012_.‘8-5_-~
(oo Ali of the mean differénCe% Qere in*fa ’directién

compatlble w1th ‘the  SDL hypothe51sg The& iptérac&ion

F- ratlos were progre551ve1y 1argen for each of ppé four

scorlng procedures.

~ - T A -
< A

~
-

.For perfect reproductions, the effects were not
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¢ A

Al

signifidant at the .05 level (F (1,56) = 1.83). However, a?
directional t-test comparing the same-mood group with the
different-mood group yielded a t-value of 1.37 (df = 58, p ,

= .09), with the same-mood group scoring higher. This ‘ig

N

consonant with the SDL hypothesis.

For perfect, rotated, reflected and 'extta;line"

drawings, the effects were not‘fsignificant,. but . the

\ »

F-ratio for the interaction SDL effect was larger than .it.

was for perfect‘reproductibns (F‘(1,56)'='2.70, p = .11).

-

In addition; a directionélyt~test ¢omparidg the same-mood
gréup . with the .diffefent—méod group  indicated a ’
éuperiority of the same—ﬁdqd'gfoup, significant at the .05
level (t»_= 1.67,,df ='58,‘p = .05). Thié”alsossupgoftea
:‘thé SDL hypétbesig.«

n

‘For proportional accuracy, ,the F-ratio for the
intepéction SDL effect was close to being significant” (F,

(1,56) = 2.93, p = .09). A directional t-test was
conducted to compare same-mood érdups with different-mood

I

groups. The <resulting E«scére, 11;73n daf -= 58)' was

siénificant at the ;OS level, suppéffing the SDL

_hypothesis. . o

3 ~ . 2
y B

For correctéd'propb;tibngl accuracy, the SDL - effect ~

N

was significant at the .05 level (F {1,56) = 6.10, p =

[02). The interaction is plotted as figure 10.
- J” . .’ ‘ »

-
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¢

‘group scored significantly higher than thg

-.Ql):

Figure ;9.<SDL\iﬁteraction, corrected

propértional accuracy, first set.

)

40 . . ~
o ‘ : D-Depressed : :
E-Elated
30l .
N
j )
g
@ 20} | ,
-
Z
i
Q ’
’ . m A
w,
- Qa 10k
DD | DE ED| _ |EE

LEARNING - RECALL MOODS
v‘.l . A\ .
A directional “t-test on .corrected proportional

. - ]
accuracy showed that" same-~ mood groups showed higher

r »

recall thén‘changed mood groups;(t = 2.50, 58 4f, p =

4
N

SN

No significant differences were found for sconéable

N -~

,étfémpts, as all E—ratioéfw?re less than ].

) .\\ - . - -
In addition, 2 ¥ 2 analysis of intrusions showed no

significant differences in number of inttusions taken

alone, but for the sum of intrusions and pérfect, rotated,

~

)refleptedi_oi extra<line drawings, the SDL interaction was

>

very. close to significance (F(1l, 56) .= 3.54; p = .06): The

relevant directional t-test showed that the same-mood

N FAE N ¢
N

e

different- mood -
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i -~ - ~

group (t = 1.91, 58 df, p

N

Second set. The 2 x 2 analyses showed  absolutely . no

A

support for the SDL hYpothesis in the second set of

designs, for any of the scorlng procedures. ., All of the

?

F—ratios were 1ess than one. . . -

SDL in recognition - .

For the flrst set of diagrams, no ev1dence of-. SDL was

. ‘-

found for teCOgnlthn in elther 3 x 2 or 2 X 2 analySes.

.

For the 3 x 2 analys1s, the F-ratio for predlcted level of

’

1nterference was 1.10 (df = 2 54 p = ,33). For the 2'x 2

~

127

analys1s, the F-ratio for the SDL 4nteract10n was..71 kdf'

=1, 56; p-= .40).

1 4 .
~

For the second set of de519ns, however, the story was

quite dlfferent.w. In the 3 x 2 analy31s, the effect of

predlcted level‘gf interference produced an F—ratlo of .

”2.60 (df = 2, 54; p - .08). The means here were 11ned &

as predicted, with the maxamum predlcted \1nterference

~

group  mean of i 3.90, the 1ntermed1ate predlcted

-a

~

interference group mean of 5.75, and the miFimum predlcted.

interference ’group mean of 5.95, Duncan's\mgltiple range

—

test showed that the maximum interference. group‘:sco}ed

v
¢ N
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A Y -
: or N

significantly, lower than’ the minimum interference group at
R f .

\

the .05 level, -as shoyn in table 27.

v
“
» A

- \

”

Table 27. ﬁonoan's multipie range test, - : -
]

recognition scores for the second set of designs.

-

A represents, the maximum-predicted interference’

/

group, B represents the infermediate predictedi 7

v N -

1nterference group, and C represents the mlnlmum
el - i : _ P—
‘predlcted 1nterference group ‘ ‘ T :

Group Means ‘A B 'pC __ggortest Slgnlflcant Ranges
A '4.90 .85 .20 Ri= log. ' )
B ,7'5;7Sjﬁg; 1.05. R2 %_£,03- |
¢ s.95 - o “ |
’ V .
‘In the 2 x 2 enalysis; ‘the .recognition-SDL

interaction (F (1,56) = 5.175 was’signifioaot~at the . 05 o
. g . :

r | P ~

level. ’
' . ~ N ,\. . |

The interaction is plotted in figure 11. - . -~ . 'rj; R
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Figure 11.' Interaction of mood of learning and

mood of recall, recognition scores for the second .
i ~ N . -

set of designs. -
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LEARNING-RECALL MOODS

A"
»

/

The same-mood groubs~ recpgnizéd signiffcantly more

degigns ~ from the second set thah,did the different-mood

f
. ¢ .

group (t (58 df) = 2.31; p = .01). ' )

Mood performance S

N . / : o
of variance:

The series *of 2 x 2 anélees

) also

. '
}

provided evidencé regarding the- mood+performance

o ‘ | ]
hypothesis. That is, the two learning moods were crossed

with " the two recall moods, and the main effects on reqéll

/7 ~

~

and récognition performance were assessed.
f
_ b

'For the first set of diagrams, none of . the recall

Pd

measures showed any. support for the mood-performance

v

i o

B



. . . - o ' .
hypothesis. * All* Qf the relevant F-ratios were less than

‘ 1. =~ 'A".' e -:,\ . }d\ .‘ . \\

' XThe riéarniﬁg mood ~ However, .Hid affect; the
;recodnition performance.ffor, the First set (F(1, 56) =
8.48,. p =:.005y.;Here, the elated group (mean = 5,8)

scored higher thah the dépressed group (mean = 4.8).

1

.jFor ~the second set, mood of recall produced

sign'ificant- differences %n the number of reproductiohs‘

which were perfect, rotated} reflected or contained an
extra lihe- (F(I}SG) = 4.55, p = .04), with the depressed

950up¥(mean = .53) scorlng higher than " the elated group

<o

(méan‘=_{20) The depressed group (mean = 3.7) also scored

hlgher than the elated group (mean = 3.0) on;}he number of
\scoreable attempts, (F(1, 56) = 5+55, p = .02) and on the

total of 1ntru51ons and perfect, rotated, reflected and

ektraAILhe drawings ‘(depreSSed~mean = .63, elated meah =-

, --.23, F(l, 56). = 5,56 p = .02). )

r

“Inradditioh,'analysis'of mood'of&iéarning showed that

the elated group made more, scoreable attempts (mean = 3.6)

¥

than the depressed group (mean = 3~1}, at a level close to

significance (F (1, 56} =_3.55, p = .06).

Putting.allﬁof these effects together, there . appears
. . . i
tO‘ be some evidence' that ‘an elated Iearnlng mood and a

Ps

8

depressed recall mood 1mprove perEormance. AFurthermore,‘

!

t
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e

where an SDL effect was found, in the recall measures for
the first set and in the recognition measure for the

second set, there was no evidence of mood performance

effects, suggesting that the two may ge mutually

~

exclusive.

Mood manipulation.

-

Point=biserial correlations between the: Velten mood
‘induction  procedure (elated vs. depressed) and the

corresponding HMACL4 scale scores appear inh table 28.

\ ~
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Table gg. Point-biserial correlation

coefficients, Velten mood by HMACL4 scale score.
Positive coefficients show-a direct relationship
with elated mood, negative coefficients show a
direct relationship with depressed mood.

Scale  First Mood Second Mood Recall Mood

UP MOODS
CN .81 .71 .60
Co .72 ‘ .69 .54
s TN
PT .73 . .72 .50
oP .79 .74 .67

DOWN MOODS

DP -.81 Y --73 -.47

SL -.71 } -.72 -.54

AX -.38 ///i -.26 .06

sc -.52 ~.33 -.09

AG ~.52 -.28 .05
NEUTRAL V

- CL 20 .24 ‘k .16

The mood-induction procedures were highly successful

for the mood of learning the first set of diagrams, but

declined across subsequent administrations.” The up-mood
indicators, even at their lowést, were high by comparison
with the results of experimenps I and II. The down-mood
indicators, 1like DP, SL, and especially AG, did show a

major decline in pdint-biserial coefficients, indicating

132



that later mood manipulations were less successful in

altering these moods.

As in the earlier experiments, a goodness-of-fit

score was obtained, this time wusing the six fairly
consistent variables of concentration »(CN), depression
(DP), co-operation (CO), sleepiness (SL), potency (PT),

and optimism (OP). These goodness-of-fit scores were then

correlated with the corresponding recall and recognition

scores, such that significant negative coefficients of
correlation would indicate support for the SDL hypothesis.

None of the resulting correlationsﬂweée significant ‘at the
.05 level. |
n/\\

;
—

. The pattern of effects of the mood manipulation

scales, assessed by analysis of variance on HMACL4 scale
scores, was similar to that found 1in the first two
exper iments, - providing further validation for the Velten

i

procedures as used here,
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Discussion

SDL lﬂ recall

In this third experiment; an SDL effect in recall was
found fof ‘the first set of diagrams, but not for the
second set. The 3 x 2 analyses, éompaffng predicted
levels of interference, ,demonsErated an SDL effect when

recall was scored as corrected proportional accuracy.

)

Examination of the means .of the three levels of

¢

interference showed that the interméaiate interference

\ . .
gréup produced the highest 1level of reéély. This was
consistent with the results (of experimenf/l, for which the

A ,

inté;pretation offered was  that for - the, two
consistent-mood groups--EEE - and DDD--the greatest
similarfty was induced across conditions of learning and
testing. Consequently, the same groups, whiéh make up the
intermediate predicted interference group, should

demonstrate the strongest recall, if the SDL hypothesis is

accurate.

The not@on ;hat the consisteht'mood groups (EEE and
DDD) should# Broduce intermediate interferenCe“came from
Bower's earlier work (Bower et al, 1978); where they were
identified as control groups. The idea was that the
similarity of the mood of the two learning phases should

contribute to interference more than if the mood changed

between the two learning phases. Thus, at the recall
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e mood cue should stimulate recall of both lists,

F interference the one with the other.

Texperiments I and III of the present study, it
obvious ‘that. 'interference was fot a significant
:for in the consisteﬁt-mood groups, being overruled by
‘list cue ("first™ vs. "second”). Two QeVelopmente in
gger's most recent research support this. contention

'kwer, 1984). First, he argques that cross-list

[N

erference in recall rarely occurs in his studier,

appesrs that cross-1ist interference is not the necessary

feateze in order to demonstrate an SpI, effect.

ﬁ ~ever, he also observes that an SDL effect fof mood

can be much more reliably demonstrated in a multilist

experiment than in the single-list 2 x 2 design typical of

drug SpL studles. Why might this be?

‘ - ’ .
Certainly the multilist experiment is more difficult

~for the squect, fn«that more 1nformatlon-—espec1ally list
:identifiers—imust be learned and kept’ correlated with the
stimulus material ui?\ memory.  Thus, the more‘difficulf
task lowers - the -clfimate Lecall vscores at posttest,
eliminating agy problem of a ceiling effect and 1ncrea51ng

the probability of reliance upon mood as an access cue in

memory.

; ,
ugh he consistently dem~: . ..ates SDL. Thus, it
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It may also be, of course, that the greater
reliability of mood-SDL effects in multilist studies
(épécificélly, Bower et al, 1978; and Bower, 1984) 1is an
artefact of better experimental design‘and methodology.
fhé.discpvery of an SDLAeffect in experiment II of the

present study suppqrts that contention.
: \

The second development in Bower's (1984) work was the
elimination of consistent- mood groups from his design:
he testea only groups in whi¢h there was at 1least one
change/of mood, eliminating the control groups of the 1978
study and establishing a symmetrical 'design. | Given the
results. of the present study——best performance for the

consistent-mood group--that course seems to be recommended

for future multilist studies 1in- mood-state dependent

learning.ﬁ

AlthOUghjghere was no direct evidence of SDL found in
recall for the second  éet of diagrams, here again the
consistent-mood groups (DDD and EEE) showed «the highest
recall scores. Given this repeated féilure to find the
hypothesized interfering effect of consistent mood in the
multilist experiment, collapsing. the 3 x 2 desiég into a 2

¢
X 2 design for analysis seems defensiblef

The 2 x 2 analyses of the first set, of diagrams

showed consistent support for the SDL hybothesis:
_ ... . v : ‘
marginally for perfect reproductions, and significantly
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for the other measures of recall. This repetition of the
findings in experiment II was indeed encouraging. Again,
a mood-SDL effect was found - with non-verbal stimulus

material.

Furthermore, and unlike experiment Il,} this

depressed moods, showing that the SDL effect is not

restricted to depression;

The failure to find an SDL effect for recall in _the °

secénd,set‘of designs must be exéiained; Two factors seem
to bg inyol&ed. First, the superior recall écoiesffdr the
second sét of designs iﬁdicates vthat forgettihg"was
greater overall for items from the first set of ~designs.
That is to beveipected, since more time Hadfelapsed since
learning the first set than had passed sihce learning ﬁhe
second set. Conséquently, cues to. memory oﬁher than‘mood'
were still active for the second set, vhaking‘ mood,bé
super fluous cué. L Thatj is,\alkaof what had,béén 1e5nned
from the second sethwas vecalledzwithout recourse tqi the

s

mood cue, the»same problem faced by“Bowg;’et‘al_(1978) ini

their first experiment.

%
s

The second factor becomes apparent when we examine
the correlation coefficients in table 36. The declining
‘correlation coefficients across the three phases showed:

that the Velten procedure was less effective in inducing

eXperiment - showed SDL effects for both°_elatéd and -
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the desired mood for the learning of the second set than
it was for the first set. That is, the induced moods for
learning the first set of diagrams were stronger than they
were for learning the second set. Consequently, when a
v‘mood~cue'was reestablished at the recall phase, albeit
relatively weakly, it was a more effective cue for recall
of material for which mood had been a salient feature
during 1learning. The diminished salience of the mood cue
for the learning of the second set of designs decreased
its wvalue 1in the recall task, and that, coupled with the
increased value of other cues for the second set already
pointed out,“effectively eliminated the SDL effect for the

second set of designs.

The salience of the mood cue was pointed out by

Leight and Ellis (1981). They had used Velten's neutral
mood statementé for one of their mood inductions, and
found it ineffective in producing a mood state which was
suffidiently powerful to serve a cuing function in the
learning of material. A similar effect can be seen for
the second set of diagrams in the present study: Since
the second mood manipulation was not as successful as the
first, it was not as likely to produce a significant mood
state cue for learning. Thus, even though the mood states
on learning the second set and on recall were highly

similar, the similarity was with respect to a relatively

neutral and therefore non-salient cue.
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Herein 1lies a possible modification to the SDL
hypotheéis: Similarity of mood s 1likely to enhance
recall only when £he learning mood was of sufficient
strength to provide a saiienﬁ, discriminable cue. If the
learning mood is strong or unusual, thep it will produce
an SDL effect at recall even if the two mbod states:;at

A .
learning and at recall--are only somewhat similar.

This is in accord with Baddeley's argument that’ the
context, 1f it is sufficiently differentiable, is grduped
with the learned material in the encoding process. A weak
chtext cue, lacking salience, is not likely to be encoded

with the learned material, and thus 1is not 1likely to

provide a cue for recall, even if the context is perfectly
re-established. That is why the neutfal statements in

Leight and Ellis (1981) were ineffective in the

demonstration of mood-SDL effects.

This hypothetical modification also explains why the
SDL effect 1in Bower's 1984 study was weaker than that
found in 1978. In: 1984, ABower induced mood 'using the
Velten procedure, which, he suggests,. was a less
successful mood inducer than the hypnotic procedure used
in 1978, Consequently, the mood induced was not as
extreme, and was less valuable as a cue in the encoding of

the learned material.

&

In addition, although the anger mood , induction in
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Bower (1984) grew weaker across the three phases of the
experiment--similar to the effects in the present
expériment——~ the salience of the anger state at learning
made it a useful cue at recall, armd an SDL effect was
found. Bower reported his data only for the two lists
combined, so it could not be ascertained whether SDL was

stronger for the first learnéd material, when the anger

mood was stronger, than for the second learned material.

This may also explain why the SDL effects in the
present series of experiments were generally stronger if
the mood-state was depressed than if it was elated. That
is, depression may be a more salient state than elation.
Certainly the depressed state as experienced by the
participéntsb was abnormal and undesirable, even noxious.
The elated state, however, appeared to have been
experienced as normal, real and expected, making it less
salient as a discriminating cue for learning. This
accords with Nélson (1971), who that in college students
over the course of an academic year, cheer 1is dominant
over discouragement or depression, in the order of two or

three to one.

Furthermore, if depression lowers distractibility, as
suggested by Nelson (1984), then the.associational load on
the depressed-mood node will be restricted to the material

learned, while the 1locad on the elated-mood node will
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include other stimuli concurrent with the learning
stimuli. If such a difference in node load existed, ohe
would expect a stronger SDL effect for the lightly loaded

depressed mood node.

The significant interaction of 1learning mood and
predicted 1level of interference for the total number of
diagrams reproduced from the second set, either perfect,
reflected, rotated, witg an extra line, or in the wrong
recall task (table 32; figufe 9) is difficult to

interpret. It appears that for those who learned the

second set of designs in a depressed mood, the recall

scores were not inimical to an SDL interpretation, while

for those ho learned in an elated mood, an SDL effect was

contradicted.

It may be interesting to note that a similar pattern
was found for the four main recall measures for the second
set of diagrams: an SDL-compatible pattern similar to

that found for the first set>}f and only if the learning
mood was depressed. The interactions of predicted 1evé1

of 1interference and learning mood was not significant for

those variablesihowever.

These patterns accord with the above speculatién that
a depressed mood as induced by the Velten procedure is a

more effective means of producing SDL effects than 1is an
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elated mood. That suggestion also meshes with the results
of Bower (1984), who found that the state— dependent

recall score for anger-- a down mood-- was lardger than

N\

that for happiness (means of .74 and .68 respectively,

compared with means of .60 and .56 for the changed-mood

\
groups) .

SDL in recognition

The failure to find mood-SDL effects 1in recognition
for +the first set of designsl was consonant with the
results of experiment II, and was not unexpected. Since
SDL effects 1in recognition seem to be dependent upon the
use of interactive coding by the subject (Baddeley, 1982),
and since interactive coding of mood statements and these
designs is unlikely, the failure to find recognitioﬁ SDL

comes as no surprise.

what was surprising was the strong evidence for an

SDL. effect 1in the recognition test for the gecond set of
‘ |
designs. This finding is not compatible with the theories!

offered by Bower and by Baddeley, but it is consonant with

the equally surprising results of Leight and Ellis (1981).

It is possible, of course, that this is a rare chance
event. The similarity of the pattern here (Figure 1l1)-to

that found for recall of the first 1list mékes such an

2
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interpretation uniikely.

It seems more likely that this is a valid case of SDI

in recognition, an exception which must be explained.

Bower (1984), failed to find state-dependent

recognition in his fourth experiment, the one which most

Closely parallelled the present study. One. reason for

this, suggested by Bower, was the problem of a ceiling
effect on recognition. 1In the present study, a ceiling
was not a problem in recognition testing for either set of
designs, and yet state-dependent recognition was found for

the second set and not for the first. Wwhy?

Apparently, mood state served as a useful cue in the
second recognition task. It ma§ be that by t;;KEime the
participants reached the sedond learning task, they were
sufficiently‘ familiar with the experiment as to employ
some self-generated interactive coding strategies., - It is
possible, as proponents of memory training frequently
observe, to assign a particular label to any stimulus
through the use of imagination. Thus, salient words from
the mood statements could have been assigned to particular
,désigns in the second set in a deliberate iMkeractive
coding process. This, according to Baddeley, would enable
a state- dependent effect to be manifested for
recognition. That does not explqin, however, why the same

interactive coding--if it did occur-~failed to produce an
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SDL effect for recall.

Another possible interpretation 1is that for the
special circumstances in this study-- a very difficult
learning task, coupled with weakening effects of the mood
manipulation-- SDL will be found only for recognition.

Why might this be?

First, SDL in recognition may be found only if the
material is poorly - learned. This would explain. the
failure to find‘ state-dependent recognition in studies
which find é ceiling effect in recognition testing. That
is, if the haterial had been poorly 1learned, one would
hardly expect to find recognition‘performance to be at a
maximum, but rather at a 1level an much above chance

responding or guessing.

Second, SDL in recognition may be found only if there
is interference during the 1learning phase coming from
pre§ious learning. This would explain why state dependent
recognition was found for tﬁe second set of designs and
not for the first set, and it also accounts for the
absence Aof state dependent \recognition in the second

experiment reported here.

That is, for the second experiment and for the first
set of designs in the third experiment, no material from

previously-learned designs was interfering with the

144



learning process. Thus, the participant's full attention
could be directed toward memorizing the stimuli, with no
sepa;até‘ coding necessaryv‘to specify list information.
when the éecond set of designs was being learned, the
v
participant had not only 86 learn the actual designs, but
also code them as distinct from those learned 'previously.
This made the second task more difficult than the first,
and set up the circumstances necessary for staie—dependenﬁ

recognition.

During the recall task for the second set of designs,
the 1list membership information encoded during the
learning phase was again available, reducing Feliance on
mood cues and eliminating the SDL effect. In the
recognition test, however, the availabiliéy of the cor>éct

designs and the lack of interfering designs from the first

set made the list membership information superfluous, ané\/f

"

the relative value of the mood cue increased, producing an

SDL effect.

For the first éet of designs, there could have béen
no deliberate, conscious encoding of 1list membership
during the learning phase, since participants did nét know
that they would be asked to memorize a second set of
designs. Ghnsequently, the mood state was .the most
valuable cuz encoded-- perhaps deliberately, since the

mood manipulation procedure made mood a salient cue in the
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experiment-- and it therefore served as a retrieval cue in
recall testing, pr;ducing evidence for SDL. The novelty
of "the task while learning the first set of designs may
mean that interactive coding was less likely for the first
set of designs than for the secondw thus explaining in

traditional theoretical terms (Baddeley, 1982) the failure

to find state dependent recognition for the first task.

A third possible interpretagion is the so-called
demand hypothesis (Bower et al, 1978; Bower, 1981, 1984) .
That is, participants may have guessed the hypothesis
behind the experiment, and attempted to provide the
appropriate responses. For recall, task difficulty made
actualization of the demand characteristics impossible,
while the reéognitionrtask made such hélpful responses
easy. This hypothesis could explain the results for the
second set of designs, but it fails miserably for the
first set of designs and for experiment II. If the demand
hypothesis was not actualized in the first set of designs
simply becauge the subject was not yet sufficiently
familiar with the experiment to know how to fprovide the
demand responses, then it is difficult to understand why

an SDL effect should have been found for ‘the recall

measures.

The second hypothesis offered here, that SDL in

recognitionA will be found only if the material is poorly
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learned and subject to interference from previous
learning} seems more tenable at the present time. It

specifies the parameters for state-dependent recognition

[\

more precisely than prior theories have done, and it fits

the data. "o

This hypothesis is also congruent with the finding by

Leight and Ellis (1981) of state—dependent;retention only .

for recognition and only for the constant-input group.
For the wvaried-input éroup, it will be‘recalled, the
groupings of the letters of each hexagram changed from one
pgesentation to the next. Thus, \the encodingkprocess
during learning involved not only the storage :of the
stimuli in memory, but also some manipulative comparison
of each stimulus with the memory trace for the same
stimulus, grouped differently. The coding. of this

additional information (eg "BO NK ID is the same as BON

KID"5 made another cue aQailabie at the time of retention:

Ea

testing for the varied input group. Consequently, the

mood context was a less valuable cue. For the constant
input group, however, the giouping information was noé
singled olit for separate coding, and was unavailable as a
cue for recall, forcing greater reiiance on mood context

S oL
and producing an SDL effect for recognition.

\
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Mood performance

For the first set of designs, the only evidence of
mood influencing performance was..found in the‘recognigion
test, where an elated learning mood 1led to hiéﬁer
recognition scores. This was the only finding in'the
entire study which solidly supported ther hypothésis that

an up mood improved performance.

All of the other mood-performance effects were in the.

opposite direction, such that an elated mood at recall

impaired performance relative to a depressed mood.

\,
”~ . \

\,
kY
v

" Two pointsvfor discugsion come from: this. First,
therev is. now some evidence for the hypot%%sis that a down
mood at recéli improves performance r%}étivé to an up
mood. This may be.a function of decreqéed distractibility
and increased concentration on inte ;al processes 1like
memory when a down mood is induged. That is, the do&n
mood manipulation using Velten may ihave ;n introverting
effect, - focussing attention i&wardly and improving

, i .
cognitive performanée. In addition,%&g is pointed out by
Nasby and Yando (1982) and by Lefﬁht and Ellis (1981),
‘individuals have typically .developeé\ strétegies "~ for
dealing with.depressedvmood states by the time they reach
college age, in order to maintain performance at as high a
level as possible. When faced with a depressed mood their

»

strategy 1is to bear down, to put extra .effort and
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/

concentration into the ¢ask at hand. All of this is in

accordance with the self-regulatory model proposed by -

Mischel, Ebbesen and Zeiss (1973; 1976). The extra effort
is then met with improved performance, and the performance

improvement leads to a weakening of the depressed mood.

An elated mood does not benefit from such a étrategy,
the general assumption being that if one ‘is in a good
mood, task performance 1is easier, and requires less

attention and effort. It follows, then, that if the task

does require a great deal of attention and effort, as it.

did .in this study, then a depressed mood will lead to

improved performance.

The notion that depressed mood improves performance

in this way is parallelled by Nelson's (1971) finding that

- discouragement and voluntary effort are 'pqsitively

. h N \’ L.‘,'
correlated -in college students. Thus, 1in the pregent
study, depréssed students recalled more because they tried

harder.

The second point is the observation that in this
exgeriment, mood-performance effects and SDL effects seem
\Eo be mutually exclusiVe. SDL wés found for recall for
set. one, and for recognition for set two; .mood—
nce was found for‘recdgnition‘for set one, and for

- set two.
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This suggests that mood-performance effects may

represent another factor which interferes with the

expression of mood-SDL. Just as the availability of other
reliable cues to recall eliminates SDL, so might the

improved performance brought about by a particular mood.

| Why an effect of mood on perfofmance should interfere
with SDL i$. an open question. It is unlikely that the
coping strategies used to deal with a down mood would
render tha£ mood a less salient coﬁtext cue for SDL. lIf
anything, it should be mére salient. Furthermore, in both
exéeriments II and III;here and in experiment IV of Bower
(1984), the groups with the greatest evidence of
state-dependent recall were the double down-mood groups--

depresséd Oor angry both at learning and at recall.

' Future research must address the question of the

mutual exclusivity of SDL and mood performance effects.

fo

For now, the id%a must remain germinal.

3

Mood manipulation. - o
NA

«Again, the point—bisefial correlations . between

induced mood and HMACL4 scale scores showed that the

Velten procedure was an effective technique for the

manipulation of mood.

. s
1

The decline of point-biserial ééefficients for each
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scale 'wanlnot expected, and is a new finding in this

experiment; The major change which may have led to ;thié

was the use, for the second and third mood manipulations.,

of abbreviated instructions which relied on recall of the

first, more elaborate .set of instructions. It will be

recalled that abbreviated instructions. were ‘used in an ’

‘attempt to alleviateA_boredom, since in the earliéf

exper iments subjects had expressed considerable resistance

to reading the same instructions repeatedly.

To the extent that thevsummarized instructions were
less successful than the first set of instructions, the

decline in induced mood scores is understandable.-

i

Future research must cope with these problems. One

approach might be to write three sets of instructions,

paraliel in semantic content but varied in preSentatiQp{'

This would attenuate-the resistance of the subjeats to the

boredom of ‘repetition, while keeping ~ the instructions

strongly in awareness.

-
L

Another approach would be to revert to the previous

pattern, using the same instructions repeatedly, and .

suffering the negatlve responses of participants gladly,

since: that procedure is successful in repeatedly 1nduc1ng

°

the desired mood.

The failure of the goodness-of-fit scoring procedure

[
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to indicate any support for the SDL hyp-thesis again was
disappointing. Apparently, the goodness-of- fit score as
a sum of scale score differences 1is too variable an
.indicator of mood similarity to be a valid measure of
contexﬁ cues. For some subjects, an elated mcod “nduction
might yield high scores on concentration an. hotehcy
coupled with low scores on depression and sleepiness, with
thé othér goodness- of-fit indicators intermediate. For
other subjects the same elated mood induction might yield
'hode;ately high scores for all of the up-mood indicators
and moderately 1low scores for all of the ‘down—mood
indicators. Thg resulging goodness-of-fit scores would be
quite different, even though the success of the mood
induction is approximately equal in both cases. Thus, the
goodness-of-fit score introduces too much variability into

the mood measurement process, and should be abandoned.

The following model (figdre 12) is offered as a

preliminary synthesis of the results of these experiments
and the theories of Bower and Baddeley. It incorporates

suggestions by Cartwright (1984).
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Figure 12. Provisional model of the

variables in mood-SDL.
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In the learning phase, the learﬁed stimuli ﬁay be .
paired with experimenter- provided specific context cues,
such as paired associates‘or, as in thesé experiménts,
list information (list 1-vs list 2). The subject may also
generate cues to be paired with the learned stimuli,
including the evaluation of the stimuli as‘hgppy or sad
(experiment I). Any or all aspects of the general context
may be paired with the learned stimuli: labofatory
setting, experimenter attriﬁutes, season of the yearl A
salienf learning mood may be paired with the learned
material,‘or it may alter the subject's behavior so that
mood-performance effects Aincrease or decrease storage of
learned stimuli in memory. Finally, previously learned
material may be recalled, interfering with current storage
or intruding by being staored with the new learned

material.



At the recall phase, these many cues may Be
categorized as exciting or inhibiting accurate
performance. On the excitatory side, I have arranged -the
cues hierarchically from top to bottom. Subject-generated
cues and specific context cues seem to be the most

important in these experiments, followed by salient mood

cues and general context cues. I1f all of these are
operating, recall will be quite good. However, 1if a
different salient mood has been established, either

through manipulation or decay, or if characteristics pf
the mood state have changed (eg emotional cognitions or
physiological correlates), the benefit of the salient mood
will be lost, and performance will deterior§te to the
extent that recall was dependent upon the mobd cue. Mood
performance effects at recall may interfere with
concentration and effort, as elation seéhs to do, thus
lowering recall even if the mood-state is re-established:
thus the poorer evidence of SDL under elation than under
depression. Finally, . as in the learning phase,
interference and intrusion of previously learned material
may impair performance. Tn addition, interference from
subsequently learned material may also be found at recall,

but not during learning.
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General Discussion

Three of the findings of these experiments were
novel. First, state-dependent recall was demonstrated for
visual, mood-irrelevant simuli, strongly when the mood 1is

., 34

depressed, but also when elated. This has at least two

major implications.

The first is that mood-state dependent recall can be
demonstrated when the material to be learned does not
interact with the processing of the mood manipulation. 1In
these findings, the mood state manipulation is verbal,
while the material is non-verbal. Thus, the mood cue must
bei serving as a true context cue, in the tradition of SDIL
experiments using drugs and situétional context. That‘is,
there is little likelihood that the mood is being related
deliberately or meaningfully to the stimuli during the
encoding process. To my knowledge, these are the first
experiments in mood-SDL to successfully separate mood as
context from the material to be 1learned. These
experiments therefore provide an adequate test and
confirmation of Bower's association network theory. The
mood is-encoded in memory here purely as a context cue,

available to the subject at recall as an aid to retrieval.

The second major implication concerns the finding of

mood-SDL for visually- processed material.



Some prior studies demonstrating SDL have presented
the stimuli visually. Leight and Ellis (1981), for
example, Visuallyﬁbresented the hexagrams in constant or

varied groupings. However, as they observed, the

o

hexagrams were chosen for high meaningfulness, and

furthermore, since théy were composed of pairs of CvC
trigrams, they were highly pronounceable. Tt is virtually
certain, then, that their stimuli were processed

phonically and semantically as well as visually.

The present experiments mark the ifirst successful
demonstration of SDL with non-pronounceable,
meaning—irfelevant material. The success of mood-SDL for
such material suggests that the mood-context, although
.verbally induced, has a sufficiently pervasive effect to

become a useful cue for retrieval of visual material.

The second navel finding in this study was the
.discovery of state-dependent recognition for wvisual,

non-affective material, where interactive coding was

unlikely. As already argued, this may be due to the
special circumstances prevailing in this study.
Nonetheless, it was not predicted by either the

association network theory or the interactive coding
hypothesis, and represents a limitation or a need for

further modification in“those ideas.
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The third novel finding was the discovery of

superiority in recall performance as a function of

depressed mood. This runs directly counter to the
expebtation that an up-mood improved performance, and
serves to direct consideration of mood-performance effects
away from the activational effécts of mood toward the
attentional and directional effects both of mood states

and of individual strategies for dealing with mood states.

Since we typically have to continue to perform even
when in a down mood-- at school, on the job, or even at
home-- we must develop coping  strategies. These
Strategies serve two purposes. First, they enable one to
perform well in spite of the down mood. Second, they
Serve to help us overcome the bad mood, since good
performance in the face of a bad mood is contradictory.
Then, through the cognitive manipﬁlations upon which the
VelEen procedure is based, the good performance feedback
leads to a decay of the bad mood. According to this liée
of reasoning, it is not mood which influences performahce
SO much as it 1is performance which influences mood, a

position advocated by Blomkvist’(1982);

This result serves to explain why the up-mood
indicators in experiments TII and IIT declined after the
recall task. Since all subjects performed poorly in the

recall tasks, this negative feedback served to reduce any
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elated mood and increase any depressed mood.

The possibility that performance influences mood,
rather than vice versa, does not affect the mood-SDL
hypothesis, since mood-SDL is based upon the contextual

role of mood rather than on any motivational factor.

Polivy's (1981) comments about the
multidimensionality of mood induction proceduresv were
verified in the present study. The HMACL4 assessments
after each mood manipulation showed that the Velten
procedure‘ was most effective for . concentration,
depression, cooperation, sleepiness, potency, and

optimism; somewhat less effective for anxiety and ‘anger;

and virtually ineffective for scepticism and control..

However, the -elating Velten statements consistently
produced’ significant elevations of the up-mood indicators
(concentration, cooperation, potency and optimism), along
with parallel dépression of the .down-mood indicators
(depression, sleepiness, anger - and anxiety). Analogous
effects were produced by the depressing Velten
statemen%g—— increased depréésion, sleepiness, anxiety and
anger; " and decreased concentration, optimism,
co-operation and potency. It seéms, ‘then, that the
'mood—changes induced by the Velten procedures are, while

not global, certainly broad-band. 1t thus 1is wvalid to

158



e

speak of Velten-induced moods of general elation and

depression.

The topic of these studies was interesting to me as
it meshed with my observations of the behavior of students
taking examinations. I saw how 1inability to recall
previously-learned material was parallelled by high levels
of anxiety and frﬁstration, and a depressed mood. Nelson
(1971) had compared the moods of college students with the
typical tasks of an academic semester over a full academic
year, and found that the'paralléls were remarkable. The
obvious question arose: What is the relationship between
emotional response and memory for, previously- learned

material?

P

It appears that the mood-states of elation and
depression are effective context éﬁ;s for recall of
affect-irrelevant visual stimuli in both male and female
participants, provided the task is not well-learned.
Similarity of mood-state from 1earningAto recall results

in better performance than does dissimilarity of mood

state.

The demonstration of mood-state dependent effects for

material with little or no affective valance increases the



generality of the effect, supporting the validity of SDL
interpretations of psychogenic amnesia, fuque states, and
multiple personality (Davison and Neale, 1982) as well as

classroom f{f2st performance.

~

Finally, the failure of the good mood-good
performance hypothesis provides one more nail 1in the

.coffin so well prepared by Blomkvist (1982).
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The stimulus

present " study,

Appendix A

words used 1in

experiment I of the

grouped as happy or sad, are listed below

along with the words used by Bower et al, 1978.

My list

Happy words Sad words
pleasure hardship
distinction folly
affection discipline
heaven tragedy
heroism ‘misery
prosperity crisis
safety demon
charm death
life sadness
victory hostility
gaiety trouble
agreement devil
miracle panic -
humor fault
power chaos

. fun adversity

TR

£

Bower's list

Happy words Sad words
fantasy disparity
prosperity predicament -
heroism exclusion
charm demon
gaiety temerity
affection hostility
miracle atrocity
amazement suppression
pep misery
advantage blandness

- humor tragedy
comradeship impotency
mastery death
intimate trouble
victory jeopardy

" pleasure irony



o Appendix B

CONSENT FORM

BY SIGNING BELOW, I AFFIRM THAT I UNDERSTANB_?HAT'

MY PARTICIPATION HERE IS VOLUNTARY, THAT ANY\'

INFORMATION I PROVIDE WILL BE HELD7IN'CONFIDENCE,

AND THAT I MAY WITHDRAW FROM THIS EXPERIMENT AT

ANY TIME FOR ANY REASON WITHOUT PENALTY OR PREJUDICE.
_} HAVE BEEN TOLD THE GENERAL PéOCEDURE OF THIS STUDY.

IF I COMPLETE THE EXPERIMENT, I HEREBY GIVE THE

INVESTIGATORS PERMI??ION TO USE IN CONFIDENCE ANY

AND ALL DATA PROVIDED BY ME.

SIGNATURE ' DATE

)
s
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Appendix C
L';"

! ~

Here are the experimental scripts for each of the
experiments. They include the detailed procedural steps
and a transcript of the instructions given to the
subjects. The general debriefing appears at the end of

this appendix.

Experiment I

Each subject was.first asked to complete one copy of the

HMACL4, with Jhthese and all lfollowing instructions

presented by a {ape recording of -the experimenter's voice.

The experimenter emphasized the instructions by saying,
Notice the instructions. You are to indicate how yéu
feel right gggxgy using these codes. If you

definitely do not feel that way, leave the space

blank. If you do not feel that way, put a 1. If you
feel that way, put a 2. If you definitely feel that
way, put a 3. Do you understand? Good. Go ahead and

complete the form, indicating how you feel right now.

Upon completing\the HMACL4, the participant was given
the instructions for the first Velten mood-manipulation
procedure., "Instructions were in the first persoh, typed
entirely in capitals on 1lineless index cards, and were

placed before S fubject] by E [xperimenter] one by one as

172 N
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1

S [ubject] completed reading the previous card" (Velten,

1968, p. 474).

“

One-half of the pé:ticipants were given the depressed
mood statements, and the other half were given‘the elated
mood statements. All read the statements silently, then

aloud.

3

After reading each set of Velten statements, the
partigipant was asked to "Please try to maintain the mood

you

ave just established while we do the next part of the

experyment ," after Bower et al (1978) ..

At that point, the HMACL4 was administered a second
time, using the same instructions as before. The first

mood manipulation was now complete.

This experiment required the subject to }earn' two
lists of words, in order to intréduce retroactive
interference. One list of words was learned in induced_
mood 1 (elated or depressed), a second list of wordé was
learned in induced mood 2 (elated or depressed), and

recall was tested in induced mood 3 (elated or depressed) .

The sequence of the . two word lists was
counterbalanced across. subjects. - One-half of , the
participants received list A first (as list 1), and the

otheishalf received list B first (as list 1).



After the induction and measurement of mood 1, the
following instructions were given:

I will be reading a list of 16 common worlls to you.

I shall read the list through twice, but the Qrder\

of the words will change. I will read at the rate

of one word every three seconds. When I have

finished, I will ask you to recall as many of the

&

. words as you can. Do you understand?

when the subject u;derétood the in;tructioqs, the
words were presented in random seqﬁence, twice thréugh, by
tape recording. Recallb was then requested - by the
following instructions: ‘

Now, plque recall orally as many of the words froh

" \
the list as you can remember. You may say the words

in any order.

\ -
The responses were tape-recorded.
A second such study-recall cycle was carried out
using the same word list, this time with the words in new
o o _ v 3
random orders. These instructions were given: fg
_ S . 4
I am going to say the words éﬁhin, twice through as
%g before. When I have finished, I shall ask YOQ to

recall them again.



The words were presented as before, and again the
responses weére tape recorded. The recall scores on this
second part of the.learning task were recorded as the
original 1learning scores (0OL) for List 1, and‘appear ,in

table 3.°

After a minute's rest, a second set of Velten mood
induction statements was administered, with instructions
the sa;; as for the first set. Oné—haif of those who had
previously receiv;d the  elated-mood statements now
reéeived tﬁg depressed-mood statements, while the qther
half again read the elated—mood’statements: Similarly’
one-half of those who had previously received the

depressed-mood statements now received. the “elated-mood

statements, and the other half ﬁ%ad the depressed-mood

kS

statements again. Thus, in the’ learningfvphase,’fgur

dgroups were esabblished: elated—elated; elated- -
] \

depressed, depressed- elated, and depressed- depressed.
. 1et » )

) TR
ST Vot

The’ BMACL4 " was ithen administered, followed by a

P

¢

‘second lléarninél task.  The.. §ecohd learning task was
introduced with these inst}uctiQnS:,
Now I will read another 1ist of 16 words. I will
read the list through #@iéé,\in different orde;s,
at‘the rate of one word eQéry théee sedbnds;

4
-when I have finished, I will ask you to recall

as many- of the words as you can. Do you understand? °
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The words were then _presedfed in two separate,

randomly-determined sequences, by tape recording. The

subject was asked to recall the words with the fdllowinq

instructions:

Now, please recall orally as many of the words from

the list as you can remember. You may say the words

in any order.

The responses were recorded

later scoring.

“~

A second study-recall cycle
was for 1list 1, and the words
random sequences. The following

I am going to say the words

on paper and on tape for
&

was carried out, as it
were presented in two new
instructions were given:

. ¢+
again, twice through as

before. when I have finished. I shall ask you to

recall them again.

Again, the responses were recorded.

]

. R
An intervening distractor task was then .introduced,

similar to Bower et al (1978). The participant was given a

chapter from Toward a self-managed iife kstyle (Williams

t

and Long, 1979), with the following jnstructions:

Please spend the next few minutes reading this

L

nepier. Read carefully, as you will be asked
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to summarize what you have read.

Five minutes later, the experimenter took - back the

book and asked for a summary with these instructions: .
Now, please tell me in your own words what you
learned from your reading. ‘Just'tell“me the

main themes or ideas in what you just read.

.

Two minutes were allotted for the summary procedure,

and the subject's report was tape recorded.

Next, the third Velten mood manipulation procedure

- . i N
was introduced. Again, one-~ half of the subjects ﬁead the

elated-mood statements, and ‘one-half read the

depressed-mood statements. Allocation of sgbjebts to’

groups this time was such that'oﬁe—half of the. subjects

were given the mood statements they had received for

S
learning 1list 1, ‘and one-half were given the mood

statementé they had received for learning list 2.

s

The "HMACLY4 was ’administered, with . the same

“inskructions as before. Then, the subject was asked to

N

recall orally, in any order, as many words as she .could
A “ : L 4 o

from one of the previous lists learned. AWhéther she was

asked to. recall list 1 or list 2 first was

counterbalanced, so that‘one—half-vathé participants were

asked to recall list 1 first, followed by list 2; and the

/
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other half were asked to recall list 2 first féllo&ed By
list l.nThe following instructions were given:

Now, I would liké you to recall orally'as many

words as you can from the first list (Second.

list) that you learned here today.‘ You may.say

them in’any order. You have three minutes. .

»
D .
B

and the responses were

3

Three minutes were allowed,
recorded on paper and on tape, Then, theisubject was
'y . i

, ‘ Lo
asked to recall the other list, with the folidding

©
*

inétructions:

‘Now, I would like yoh to recall ofally as mahy i ;
words as you can from the second.list (first

list) that'YOu learned hefe today. You may say

them in any order. You have three minutes.

i PN
e . o ‘\
{ - 4, A 24

Again, three minutes were.allowed, and the subject's.

responses were recorded.

v

Each subjgct was then given a multiple-choice word
reCoénition t:st for each word list. On each test, each
of the 16 words of a particulér list was‘-cqmpined ~with
three distractors, yielding a’ fquf—choiCe fékmat. The
\position of the correct response _relative to' its,
éistractors' was determined randomly in each case. One of B

- ‘the distraétors w§s‘a correct Qord‘fromf the - éther li@f.

s



The other * distractors were similar to the, corr@ét

responses in concreteness (between 2. 0 and 3-0 _in Paivio
Q. 8
~et "al, 1968), w1th an equal number of words belng 'happy
and "sad“, over the whole test ‘vAi
Voo

W
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»

The order of presentation of the two recognitionﬁ ’

tests was counterbalanced across subjects} . Each

recognition test carrled the fOllOWlng instructlons, which

~were empha51zed by the tape-recorded, vorqe of the'

experimenter: e T
This is a multiple-choice word—recognition!test

for the flrst(second) 11st of words yo§' - h,ff/“

\

learned here today Please go through the llSt oot

and. c1rcle ‘the word in each set of four whlch e
‘ f -‘w' C

_you learned in the flrst(second)llst you

- heard today.i You have three minutes.
. " : ;

/ Cox

 Three minutes were, allowed -for eacha%éstQ;/‘x

" v B . . 9 v

"After both tests had beenj.completed;~ thef=Ve1ten{,ba

' . i
elated-mood - statements were gid

,;once more.' TheﬁpurQOSe) '

. of the experiment was eXplalned, and éll questlons weref

'answered. frankly., The sub]ect was then .thankedA and

excused. The debrleflng scr1pt appears"at‘ thef‘endd»of

appendix’C.

—_ ‘ | i .

o



Experiment II

Subjects were first asked to complete one copy Jf the
HMACL4. All of the remaining instructions in the

experiment were presented by playing a tape recording of

N\

the experimenter's voice.

The experimenter emphasized the instructions by

saying,
Notice the instructions. You are to indicate how you

feelright now by using these codes. 1If you

definitely dof%ot feel that way, leave the space
blahk? If you do n;t feel that way, put a 1.

If you feel that way, put a 2. If you définitel%
feel that way, put a 3. Do you understané?ﬁnGood.
Go ahead and complete the fbrﬁ,vindicating_how you

feel right now . e

5

¢,

Upon completing the HMACL4, the subject was given the
following instructions prior Ato ‘the first Velten
mood-manipulation proEedure.~

Immediately after you, finish reading these cards,

I shall begin projecting on the screen, one at a
time, a series of 20 simple designs which you are

to commit to memory. The designs are drawn on a
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background graph-paper grid. Later, 1 shall ask

you to draw as many of the designs as you can

remember. The seéies of 20‘designs will appear

three times, each series preceded by a blank grid.

Do you understand?

Then, the Velten procedure was introduced..
"Instructions were in the first p;}Soﬁ, typed entirely in
capitals on lineless index cards, and were placed before
S [ubject] by E|[xperimenter] one by one as S[ubject]
completed reading the previous card" (Velten,. 1968, p.
474) . In exper iments 11 and 111, an additional
instruction card was placed at the end of each set of mood
statements. It read, "1 will try to maintain the mood I
have just establishéd while I do the next part of the
éxperiment." This took the place of the oral encouragement

in Bower et al (1978) and in experiment I of the present

study. N

One-half of the participants were given the depressed
mood statements, and the other half were given the elated
mood statements. All read the statements silently, then

aloud. The first mood manipulation was now complete.

Since some participants in experiment I had mentioned
that it was difficult to maintain the mood evenly through
the completion of the HMACL4 and into the next part of the

experiment, in experiments I1 and III the HMACL4 was



administered after each learning task was completed.

Upon éompletion of the Velten procedure,  the
participant was told, "Here are the designs I told you

about. Please try to memorize them. The first slide will

show only the background grid, to help you orient

yourself."”

Once the designs had been presented, the HMACL4 was
administered a second time, with no oral instructions.

Then, the. Velten procedure was used again. - This t fme,

one-half of the subjects who previously had been given the

elated-mood statements were given the depressed mood
statements (group ED),A and one-half of the subjects who
had previously been given the depressed mood statements

were given the elated mood statements (group DE).

1

The rest of the subjects received the same statements
they had been given previously (groups DD and EE). Each of

the-four resulting groups had ten subjects.

-

¥
Following this second mood induction,  the subjects

e !

were* given a sheet of white paper oﬁ which 20 blank grids
&

were printed, and were asked to draw as many of the
designs as they could remember. Five minutes were allowed
to complete this task. The instructions read,

Here is an answer sheet containing 20 blank grids

for the 20 drawings. Please reproduce on these
A

~
o
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grids as many of the-designs as you can remember .

You have five minutes.

If the participant attempted to hand 1in the answer
sheet before the five minutes had elapsed, the

W
experimenter said, "Please keep trying.”

After the recall task, the HMACL4 was administered a

third time.

Then, each , subject was presented with a 20-item

multiple choice (recognifion) test. Each item contained

one of the experimental designs and three distractors.

The sequ;nce of the designs was again randomly different
, ~

from the three sequences used in presentation.

participants were asked to "Select fromueach group of four

designs the one which you saw previously projected on the

screen. Please indicate your choice by circling it."

This completed experiment II. Before the debriefing
procedure, all subjects were given the Velten elated mood
statements to read. The purpose of the experiment was
explained, and any gquestions were answered frankly. Each

. - §
subject was then thanked and excused.
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Experiment III

(I i
/
) A

After the first mood inddction, the first slide

series was presented, the HMACL4 was administered, aﬁﬁ the .

second mood was induced, all following‘ the corresponding
procedures of experiment II. Prior to induétion of each
mood, however, the design 1learning task was introduced
witﬁ these instructions:
Immediately after you finish reading these cards,
I shall begin projecting on the screen, one at a
time, a series of ten simple designs which you
are to commit to memory. The designs are drawn
on a background graph paper grid. Later, I shalll
as&\Z?u to draw as many of the designs as you can
remember. The series of ten designs will appear
three times, each series preceded by a blank grid.

Do you understand?

After the Velten procedure was completed, the designs
were presented with these reminders: "Here are the
designs I»told you about. Please try to memorize them.
The first slide will show only the background grid, to

help yéu orient yourself."

The method of slide presentation was identical to

that used in the first experiment, with the exception that
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'

the time between slides was increased to 2.4 seconds, in

ran attempt to increase retention.

e
i

Following presentation of each set - of designs, the
* . .

instructions. Then, a™®hird mood-- either elated or

hol

K . . .
depressed-- waafinduced using Velfen. This mood induction

)

was followed by 1) a free recall test for each set of

diagrams, 2) the third HMACL4, and 3) a recognition test

‘as used in experiment II, for each set of diagrams. Half

of the subjects were asked to recall design series 1
followed by design serieé/Z, while the other half were
asked to recall design series 2 followed by design séries
1. The order o% the recognition tests was also
counterbalaqced; and the recognition counterbalanding
sequence - was counterbalanced with | the-- recall

counterbalancing sequence,

Termination of experiment III followed the same steps

outlined for experiment IT.

Debriefing script N
' ﬁi *

Remember that you started out reading a> series of

deﬁtessed/elated statements, and then tried to learn some

words/diagrams. (For experiments I and <III:) Then, you
read some depressiné/elating’ sﬁatements, and tried to

learn a second set of words/diagrams. (ALl experiments:)
-

HMACL4 was’ adminis;ered, without repeating the oral

‘185
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Later, you read some elating/depressing statements, and
tried to recall the words/diagrams. So when you tried to

recall the words/diagrams, you were 1n the same mood you
Noos

were in when you learned them/the fir:{ set/the second
v "
set. ¢

My hypothesis is that materidl is recalled betfer 'if

we try to remember it in the same mood we were in when wk
. /A’ \
17

learned it.

I get that hypothesis from an “idea in psychology
called state dependent learning. That is the notion that
when we learn something, especially if we do not learn it

htd

very well, we attach it to some aspect'of the state we are

°

in when we learn it.

The state may be a physical state, like a room. That

is why it is a good idea to study in a room whege we will.

take an exam. Or, it may be a physiological state. Most

of the studies in psychology laboratories have looked at

-

drug-induced states. For example, if we train a rat to

run a maze under the influence of certain drugs, whén the

~drug wears off, the rat cannot remember how to run ~ the

mazé; But, if we give it another shot of Ehe same drug,
it remembers how to runvthe maze. We see the same thing
in humans. If someone learns something while he is drunk,
when he sobers up, he is frequently unable to remember it.

But if he gets drunk again, he can remember what he had

Wt
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previously forgotten.

-4

It is as 1f the state serves as”aque or lib{ary code o
for the memory, and when the state is re—established, the

memory is easier to' recall.

In this experiment, I am trying to see if mood can

serve as a cue to memory.

Do you have any questions or comments?



{
Append{x D R
_ERTQQ__ D

Diagrams used in exp%riments IT and III, divided into
the two groups used ih experiment IIL. ‘

"*_r
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Appendix E

Appendix E contains statistical tables presenting the -

aalyses of the three experiments done in this stGdy-

’

&

Table El. Analysis of variance summary for

percentage recall,

list.

redicted interference, and factor B represents the

«”-

Factor A represents the three levels )

Lxperiment 1

arcsine transformations, first

mod in wﬁich the list was learned.

Y

Source SS daf MS ?

‘A 0.012 2 0.006 O. .91

B 0.003" !f* 0.003 0.04 .84

AxB  0.250 2 0.125 1. -16
Frror 3.491 54 0.065

Table E2. Analysis of variance summary table for

percentage recall arcsine transformations, second

list.

predicted interference, and Xtor B represents the

F

actqQr
N

n

¢

A

&

-

A reékesents the/three levels - 7

mood in which the list was learned.

Source SS df MS F p
A 0.09 2 0.05 0.40 .67
e v N .
7 . .
B 0.00 1 0.00 0.00 .99
A&B  0.11 2 0.06 0.48 .62
Error “6.31 54 0.12
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Table E3. Analysis of variance summary table for
m— 1

b

the first list percentage recall, arcsine

transformations. Factor‘A represents the three -

. . \
medicted levels of interference, and factor B.

2

repfesents the mood 'in which the list was recalled.
@ S : .

" source S8 df MS F. p
\

£

A 0.012 2 0.006 0.09 .91
B 0.202 1 0.202 3.13 .08
MB . 0.050 2 0.025 0.38 .68

"Error 3.490 54 0.065

¢

Table E4. Analysis of variance summary table for

the second list percentage recall, arcsine

T

transformations. Factor ~presents tne th-=ze

predicted levels of interference, and factor =
represents the mood in which the list was recall¢ "

* Source ss_ df MS F p

A 0.0 2 0.046 040 .67
B 0.1000 1 0.100 0.86 .36
AXB 0.012 2 0.006 0.05 .95

Error 6.310 54 0.117

3
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Table E>. Analysfé of variance summafy, num?er of

. ) ‘
happy words recalled from the first list. ' Factor A

N

represents mood during

LN

. &
learning, and factor B

s

represents mood during recall.
Surce SS df MS F P -
A ¢20.01 1l 0.01 0.00 .96
B 1.88 1 1.88 0.60 .44
BAxB 9.08 1 9.08 2.91 .09
Eror 174.55 56 3.12

Table E6. Analysis of variance summary for

recognition of happy words from the first list.

Factor A is predicted level of interference, factor

B is mood of learning the first list?

Source SS‘;J df

MS F p

A 7.23 -2 3.62 1.85 .167

"B -8.07 1 8.07 4.13 .047

&B 1.23 2 0.62 0.32 .730
54 1.95 5

Frror 105.40



. 192

%
Table gz. Analysis of variance summary for

. o
recognition of sad words from the first list. Factor

Avis predicted level of interference, factor B is
o ’ 3

mwod of leérning the first list. ’ | @

Durce  SS df MS F P

A~ 7.63 2 3.82 1.83 .17
B 0.07 1 0.07 0.03-.86

AXB 0.63 2 0.32 0.15 .86 v

s

Error 112.40 54 2.08

. N SR
Table E8. Analysis of variance summary for °
N ' .
recognition of words overall from the first li%§.

t

Factor A is predicted .level of interference,
factor B is mood of learning the first list.

Source ss f MS = F p

A 28.13 2 14.07 2.75 .07
B 9.60 1 9.60 1.88 .18
"AxB 3.60 2 1.80 0.35 .71

Error 276.40 54 5.12



/‘

TN

Table E9. Analysis of'variancetéummary for

recognition of happy words from the second list.

Factor A is predicted level of interference,
factor B is mood learning the second list.

Source ss , df MS F" p

A 4.90 2 2.45 0.88 .42
B 4.27 .1 4.27 1.53 .22
AXB  2.23 2 1.12 0.40 .67

Error 150.20 54 2.78

wi

Table E10. Analysis of variance summary for

recognition of sad.words from the second list.

™\
Factor A is predicted level of interference, factor

B is mood of learning the second list.

Source SS af MS F p

A 12.90 2 6.45 2.51 .09
B 0.82 1 0.82 0.32 .58
AXB  4.43- 2 2.22 0.86 .43

Error 138.70 54 2.57
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Table Ell. Analysis of variance summary for

recognition of all words from the second list.
Factor A is predicted level of interference, and
factor B is mood of learning the second list.

Source SS df MS F p

A 25.90 2 12.95 1.82 .17
B 1.35 1 1.35 .19 .66
'AXB 12.10 2 6.05 .85 .43 c

Error 384.30 54 7.12

Table El12. Analysis of variance summary for

intrusion of list one happy words into the recall

of list two. Factor A represents predicted level of

interference, and factor B represents mood of recall.

Source SS at MS F P

A 0.40 2 0.20 0.34 .72
B 0.27 1 0.27 0.45 .51
AxB 4.13 2 2.07 3.47 .04

Error 32.20 54 0.60
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Table E13. Analysis of variance summafy tablé for
— PS
hqppy words from list two intruding in the

recognition test for list one. Factor A is
redicted level of interference, and factor B
is mood of recall.

Source SS daf MS F

o

A 5.63 2 2.82 3.77 .03
B g.1% 1 0.15 0.20 .66
AxB 2.10 2 1.05 1.41 .25

Error 40.30 54 0.75

Table El14. Analysis of variance summary,

intrusions of list two sad words into the
recognition teét for list one. Factor A is
predicted level of interference, and factor B is
mod during test. |

Source Ss df MS F P

A 0.93 2 0.47 0.59 .56
B 2.82 1 2.82 3.56 .06
axB 1.73 2 0.87 1.10 .34

Error 42.70 54 0.79
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Table E15. Analysis of variance summary for

total number of intrusions of list two words into
the recognition testing for list one. Factor A is
predicted level of interference, and factor B is
mood during testing.

Source SS dt MS F P

A 11.03 2 5.52 3,55 .04
B 1.67 1 1.67 1.07 .31
AXB 6.03 2 3.02 1.94 .15

FError 84.00 54 1.56

z

zgggg E16. Analysis of variance summary for
numbér of sad words from lisE one intruding into
recognition testing for list two. Factor A is
predicted level of interference, and factor B

represents mood during testing.

Source SS daf MS F p

A 3.33 2 1.67 3?72 .03

B .27 1 0.27 0.60 .44
AxB .93 2 0.47 1.04 .36 >~

Error 24.20 54 0.45
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Table E17. Analysis of variance summary, -total

number of happy words recalled from list one during
attempted recall of either list (MMFR scoring).
Factor A represents mood of learning, factor

B represents mood of recall.

Source SS df MS F P

A 0.41 1 0.41 0.12 .730

B 0.41 1 0.41 -%.12 . 730
AxB 12.68 1 12.68 3.74 .058

Error 189.75 56 3.39

Table E18. Analysis of variance summary table for

happy words remembered at original learning phase
for the second list. Factor A represents learning

. mood for list one, and fattor B represents learning

mood for list two.

»
vd

Source SS df MS F o)

A 2.41 1 2.41 1.33 .25
B 11.41 1 11.41 6.31 .01 ™
AXB  0.68 1 0.68 0.37 .54

Error 101.25 56 1.81
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Table E19. Analysis of variance summary, happy

words recalled from list two at the posttest.
' Factor A represents learning mood, and factor B
represents mood during recall for list two.

Source SS daf MS F P

A 20,01 1 20.01 6.15 .02
B 1.00 1 1.01 0.31 .s8
AB 1.41° 1 1.41 0.43 .51

Error 182.25 56 3.25.

Table EZ20. Analeis of variance summary table,

sad words recalled from the first list. Factor A

represents mood during learning, and factor B

represents mood during recall.

Source \1SS af MS F. p

-

A 0.68 1 0.68 0.37 .54
“B  6.08 1 6.08 3.35. .07
AxB  0.21 1 0.21 0.11 .74

Error 101.65 56 1.82
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Table E21. Analysis of variance summary for
{ 7 \
total number of happy words from the second list

recalled at either attempt (MMFR scoring). Factor A
. ) .

represents mood during learnihg, factor B represents

i

mogd during recall.

Source S5 'df MS - F P
A 12.68 1 12.68 3.90 .05

B .68 1 .68 .21 .65
AXB .01 L~ .0l .00 .96

Error 182.15 56 3.25
)

Table E22. Analysis of variance summary, total

number of words learned from the second list during

the first leérning phase. _Fgctor A represents mood

dUring learning of list one, and factor B represents
mood during leafying of list two.

Source SS df\\\MS "F p

A . 0.0l 1 0.01 0.00 .97

. B 20.01 1 20.01 4.35 .04
AxB 0.01 1 0.01 0.00 ™97

Error 257.75 56 4.60
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Table E231'Analysis of variance summary table for

recognition of happy words. Factor T represents the
two list positions.

Source SS daf MS F o) ﬁﬁﬁf

R - \
T 1.63 1 1.63 1.33 .25 : ‘\

Error 72.37 59 1.23

Table E24. Analysis of variance summary table for .

recognition of sad words. Factor T represents the
two list positions.

Source SS af MS F P

T 14.01 1 14.01 8.14 .006

'

Error 101.49 59 1.72

Table E25. Analysis of variance summary table for

recognition of words overall. Factor T represents
the list positions.' \'

Source ss  df MS F P

T 25.21 1 25.21 9.90 .003 oy

Error 150.29 59 2.55
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Experiment IT

21

Table E26. Analysis of variance summary table for

number of reproductions which were perfect, rotated,
o ,

reflected, or contained an extra line. Factor A is

3
mood during learning, factor B represents

jood
during recall, and the A-x B interaction m;\
the SDL effect. ]

- Source SS df MS F p

A 3.60 1 3.60 2.42 .13
B 1.60 1 1.60 1.07 .31
AxB  4:90 1 4.90 3.29 .08

Error 53.80 35 1.49

Table E27. Group means for number of perfect,

rotated, reflected or extra-line reproductions.

MOOD Depressed 1.80 .50
DURING Elated .70 .80
RECALL

pepressed Elated

MOOD DURING LEARNING

Table E28. Group means for proportional accuracy-.

MOOD Depressed 77.6 63.9
DURING  Elated 64.3 64.7
RECALL /

Depressed Elated

MOOD DURING LEARNING
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Table E29. Group means for corrected proportional

accuracy of reproduction (right minus wroﬁg).

MOOD Depressed 68.40 39.70
) v
DURING Elated 46.30 41.50

RECALL

Depressed  Elated

MOOD DURING LEARNING

Table E30. Analysis of variance summary table

for recognition test scores. Factor A is mood during

learning, factor B is mood during recall, and the

A

A x B interaction measures the SDL effect.

|
Source ' SS daf MS F P S

A l6.40 1 6.40 1.24 .27

o
B 1.60 1 1.60 0.31 .58

AXB /0.40 1 0.40 0.08 778

Error 186.00 36 5.17

Table LBl. pearson product-moment coefficients. of

correlation between scales on the first

administration of the HMACL4 (beforé thehfirst

Velten procedure). .

‘CN DP CO SL AX sC PT CL AG OP

1.00 /
-.22 1.00

.41 ~.06 1.00

=,11 .59 -.08 1.00 -
~.14 .24 -.18 .38 1.00

.29 .33 .06 .21 .31 1.00 .
.46 ~.07 .48 .02 .05 .30 1.00
.35 .17 .45 .32 .35 .30 .41 1.00

-.23 .60 -.11 .28 .39 .35 .03 .21 1.00

.29 -.16 .57 -.14 -.25 -.24 .28 .26 -.23 1.00

¢
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Table E32. Pearson product-moment coéfficients N

of correlation between scales on the second
administration of the HMACL4 (dfterbthe o ¥
learning phase of the experiment).

N DP Cco SL AX sC PT CL AG opP

1.00 .1
-.74 1.00
.72 -.52 1.00
-.75 .74 -.66 1.00 gﬁ

-.19 .37 -.18 .30 1.00

-.02 .32 .01 .05 .37 1.00
.77 -.54 .80 -.63 -.15 .03 1.00
.50 -.18 .54 -.36 -.04 .49 .59 1.00

-.08 .42 -=.24 ,.07 .25 .64 -.06 .24 1.00
.75 -.59 .88 -.63 -.08 -.01 .77 .57 -.19 1.00

ggglé E33. Pearson product-moment coefficients
of correlation between scales on the third
admiﬁistration of the HMACL4 (after the recall
test) . |

CN DP CO SL AX SC PT CL AG op
1.00
-.61 1.00
.84 ~.65 1.00
-.73 .77 -.66 1.00
-.03 .37 -.23 .26 1.00
-.21 .52 -.30 .48 .51:1.00
.82 -.49 .74 -.60 .09 -.10 1.00
.54 ~.18 .50 -.25 .01 .25 .45 1.00
-.28 .64 -.46 .52 .48 .57 -.19 .21 1.00
.77 -.53 .77 -.67 -.03 -.11 .87 .44 -.28 1.00



Experiment III - ,

Table E34. Analysis of variance summary for

corrected proportional accuracy (right minus
wrong), first set of diagrams. Factor A represents
the three predicted levels of interference, and

factor B represents the learning moodé

Source SS df MS F P
A 2,412.63 2 1,206.32 3.21 .048

B 43.35 1 43.35 0.17 .74
AxB 772.30 2 . ‘386.15 1.03 .36

Error 20,272.70- 54 ., 375.42

Table E35. Analysis of variance summary for

perfect reproductions, second set of diagrams.
Factor A represénts the three predicted

levels of interference, and factor B represents

the learning mood.

Source ss  df MS  F p
A 1.033 2 0.517 2.05 .14
B 0.267 1 0.267 1.06 .31

AxB 0.833 2 0.417 1.65 .20

A Error 13.600 54 0.252
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Table E36. Analysis of variance summary for

perfect reproductions plus those otherwise perfect
but rotated, reflected, or containing an extra line.
Factor A represents the predicted levels of

interference, and factor B represents the

I3 >
e

learning mood.

Source SS df MS F P
A 1.733° 2 0.867 2.54 .09
B 0.067 1 0.067 0.20 .66

AXB 1.733 2 0.867 2.54 .09

Error 18.400 54 "0.341

Table E37. Analysis of variance summary, diagrams

from list one reproduced perfectly or as rotations
as reflections, with an extra line or in the wrong
recall 'task. Factor A represents predicted level
of interference, factor B represents mood of

learning.

Source 55 df MS F P \
A 2.03 2 1.02 2.57 .09
B 0.00 1 .00 0.00 1.00

AxB =~ 0.30 2 .15 0.38 .69

Error 21.40 54 .40

Gy



Table E38. Analysis of variance summary, number

of perfect reproductions, first set of diégrams.
Factor A represents learning mood, and factor B

represents recall mood.

+

Source ss af MS F P
A .03 1 .03 0.11 .74
B . .03 1 .03 0.11 .74
axp .53 1 .53 1.83 .18

Error 16.40 56 .29 s

Table E39. Analysis of variance, number of
perfect, rotated, reflected and extra-line
reproductiohs. Factor A represents learning mood,

factor B represents recall mood.

Source SS daf MS F P

A 03 1 .03 0.11 .744
B 03 1 .03 0.11 .744
ax .83 -1 .83 2.70 .106

Error 17.30 56 .31
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Table E40. Analysis of variance, proportijonal

accuracy.- Factor A represents learning mood,

factor B represents recall mood.

Source SS daf MS . F P
A 2.13 1 2.13 0.01 .94

B 270.00 1 270.00 0.79 .38
.BAXB 997.63 1 997.63 2.93 .09

Error 19,060.40 56 340.36

Table E41. Analysis of variance, corrected

proportional accuracy (right minus wrong). Factor
A represents learning mood, factor B represents

- recall mood.

Source SS daf MS F p
A 0.68 1 0.68 0.00 .97
B 261.08 1 261.08 0.70 .41

AxB 2,279.41 1 2279.41 6.10 .02

Error 20,917.15 54 3%§?§§
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Table E42. Analysis of variénce, recognition

scores for the second set of designs. Factor A
represents learning mood, factor B represents

recall mood. The interaction shows the SDL effect.

Source SS af MS F P
A 0.00 1 0.00 0.00 1.00
B 0.53 1 0.53 0.23 .63

AXB 12.03 1 12.03 5.17 .03

Error 130.30 56 2.33

N



Appendix F
Test Materials
. 1. Word Recognition Tests

THIS IS A 16-1TEM MULTIPLE-CHOICE 'WORD-RECOGNITION TEST FOR

THE FIRST LI%; OF WORDS THAT YOU LEARNED HERE TODAY. PLEASE

GO THROUGH THE LIST, AND CIRCLE THE WORD N EACH SET OF
FOUR WHICH YOU RECALL LEARNING IN THE FIRST LIST. YOU HAVE
THREE MINUTES. R
1. PLEDGE FOLLY FUN GENIUS
2. ECCENTRICITY TROUBLE ECONCMY HARDSHIP
3.0 bEVIL / MISCHIEE  TRAGEDY PREDICAMENT
4. PROSPERITY  CAPACITY JOVIALITY POWER
5. DUTY | VICTORY DEVELOPMENT DEMON
6. HOSTILITY :_bﬁyﬁgTION ABILITY DELIRIUM
7. PHANTOM RECOGNITION LIFE CHARM
('8; COMPARI SON .CAiETY DEATH AMAZEMENT
9. SATIRE .HEAVEN ADVERSITY GRAVITY
10. ADVANTAGE MISERY PERJURY SADNESS
11. CHAOS PERCEPTION ATROCITY DISCIPLINE
12. HEROISM MOMENT PEP HUMOR
13. BLASPHEMY PLEASURE PANIC METHOD
14. VIGILANCE CRISIS AGREEMENT INTIMATE
15. OPPORTUNITY  DISTRACTION DISTINCTION FAULT
16. INTEREST SAFETY QUALITY MIRACLE



THIS IS A 16-1TEM MULTIPLE-CHOICE WORD-RECOGNITION TEST FOR
THE SECOND LIST OF WORDS THAT YOU LEARNED: HERE TODAY.

PLEASE GO THROUGH THE LIST, AND CIRCLE THE WORD IN EACH SET

OF FOUR WHICH YOU RECALL LEARNING -IN THE SECOND LIST. YOU

HAVE THREE MINUTES.

210

-

1. EXERTION OPINION HARDSHIP POWER

2. EQUITY PANIC CHARM TIME

3.  INCIDENT DISCIPLINE  DEVIL EFFORT

4. GAIETY GHOST FOLLY DISPARITY"
5. JEOPARDY' FACILITY .DEMON TROUBLE

6. MIRACLE COMRADESHIP® CUSTOM HE?OISM

7. ATTRIBUTE VIGOR FAULT PﬁbSPERITY
8. TRAGEDY MIND CHAOS BEREAVEMENT
9. MADNESS TLLUSION SADNESS CRISIS
10. MISERY VIOLATION FUN INSTANCE

11. OUTCOME AFFECTION LIFE MASTERY

12. JUSTICE HOSTILITY « QUEST ‘ PLEA;URE
13. HINDRANCE ADVERSITY' - EXPRESSION  DEATH
14. VICTORY HEAVEN STRENGTH ADVIGE
15. IMPULSE AGREEMENT  DISTINCTION FANTASY
16. EMANCIPATION WELFARE HUMOR .. SAFETY



2. Answer sheet for experiments II and III.
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3. Multiple-choice design recognition tests.

a. Experiment II-- three pages.

Please select from each group of four designs the one which
you previoysly saw projected on the screen. Please

indicate your choice by circling it.

7
LR K
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- .
1
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b. Experiment [I11-- four pages.

Please select from each group of four designs the one which

-~

you previously saw in the first group of designs you

Jearned. Pleasc indicate your choice by circling it.

\

B
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Please select from each group of four designs the one which
you previously saw in the second group of designs you

learned. Please indicate your \Foice by circling it.

L
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Appendix G

With the repeated use of the same instructions
suggested by  Velten, durihg the three phases of study I,
onsiderable resistance to readiﬁg the same instructions
was observed. Participénts would sigh,‘take the cg;ds
slowly, and even verbally complain about the repetition.

This did not seem to be a problem for the mood—stat;ﬂénts.

In addition, many subjects took an inordinate émgunt
of time reading the instructions, contributing to a long
exper imental session. This even meant that some of the

subjects did not complete the experiment, and had to be

&

replaced.
;

consequently, in experiment ITI, a shortened and
simplified set of instructions was developed by removing
some of the redundancy and paternalism from the Velten
instructions. For ﬁhe first mood induction p;ocedure, the
instructions were almost as long as the original Velten
instructions, but for the second and-third inductions, the
.instructiéqé were dramaticaliy shortened, and relied on

reminding the subjects of the earlier, more complete

instructions.

The instructions are listed below.
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First set

Card 1.

I AM GOING TO SHOW YOU A SET OF CARDS WITH STATEMENTS
TYPED ON THEM. THESE FIRST CARDS CONTAIN INFORMATION
ABOUT HOW TO USE THE CARDS TO PUT YOURSELF INTO A" CERTAIN
MOOD FOR THE EXPERIMENT. TO HELP YOU GET USED TO THE TASK
REQUIREMENTS, PLEASE READ  EACH OF THE FOLLOWING

INSTRUCTION CARDS TO YOURSELF, AND THEN READ IT OUT LOUD.

O

ARD 2.

I WILL READ EACH OF THE FOLLOWING CARDS TO MYSELF.

THEN 1 WILL READ EACH OF THE CARDS OUT LOUD, AND I WON'T

WOORY ABOUT THE READING ERRORS WHICH OFTEN OCCUR IN

UNFAMILIAR SITUATIONS.

=

3.

THE CARDS CARRY - STATEMENTS . REPRESENTING A CERTAIN

MOOD. MY TASK IS TO ATTEMPT TO ENTER THAT MOOD BY BEING,

RECEPTIVE AND RESPONSIVE TO THE IDEA = IN EACH STATEMENT..

THESE IDEAS‘ARE CALLED SUGGESTIONS.

2

4.

AFTER I READ THE CARD TO MYSELF, I WILLTVCGNCENTRATE”
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ON EXPERIENCING THE IDEA. I WILL READ IT ONCE OUT LOUD IN

A MANNER APPROPRIATE TO ITS INTENDED SERIOUSNESS, AND I
WILL GO OVER EACH IDEA IN MY HEAD WITH THE DETERMINATION

AND WILLINGNESS TO REALLY GO INTO THAT MOOD.

&

CARD 5.

|

DIFFERENT PEOPLE MOVE INTO MOODS IN DIFFERENT WAYS.
WHATEVER INDUCES THE MOOD IN ME FASTEST AND MOST DEEPLY IS
THE BEST WAY FOR ME. SOME PEOPLE SIMPLY REPEAT THE
STATEMENTS WITH THE INTENTION OF EXPERIENCING THEM.
OTHERS REPEAT THE STATEMENTS AND  IMAGINE SCENES-WHEN THEY

HAVE BEEN IN THAT MOOD.

e

6.

THE KEY TO SUCCESS IN THIS PART OF. THE EXPERIMENT IS

SN
TO CONCENTRATE ON EXPERIENCING THE MOOD SUGGESTED BY THE
STATEMENTS. THE ACTUAL STATEMENTS MAY NOT BE TRUE FOR ME,

BUT I WILL STILL TRY TO EXPERIENCE THE MOOD.

0

ARD 7.

et

- ONE VALUE OF THIS EXERCISE IS THAT IF I FIND THAT I
. .
CAN TALK MYSELF INTO A MOOD, THEN I HAVE LEARNED THAT I
. T L@

CAN CONTROL MY MOODS TO AN EXTENT.
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I WILL TRY TO TAKE THIS TASK SERIOUSLY, EVEN THOUGH
SOME OF THE STATEMENTS MAY MAKE ME WANT TO LAUGH. I WILL
QONCENTRATE ON EXPERIENCING THE MOOD SUGGESTED BY THE
STATEMENTS, REMEMBERING THAT I CAN LEARN TO HELP MYSELF

OUT OF UNDESIRABLE MOODS THAT OCCUR IN EVERYDAY LIFE. IF

FOR ANY REASON I FEEL 1 CANNOT CONTINUE, I WILL SO

INDICATE.

CARD 9.
THE NEXT CARD WILL BEGIN THE SERIES OF STATEMENTS. I

WILL READ EACH TO MYSELF, THEN I WILL READ IT OUT LOUD.
THEN I WILL TRY TO EXPERIENCE THE MOOD AS WELL AS I CAN,
O .

AND CONTINUE TO DO SO AS I READ EACH CARD AND MOVE FURTHER

INTO THE MOOD.
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SECOND SET.

CARD 1.

PLEASE READ THE FOLLOWING INSTRUCTION CARDS TO

YOURSELF, AND THEN OUT LOUD.

CARD 2.

I WILL READ THESE MOOD STATEMENTS FOLLOWING THE

INSTRUCTIONS I READ EARLIER. I WILL READ EACH CARD TO
MYSELF, THEN I WILL READ IT OUT LOUD. I WILL CONCENTRATE
ON° TRYING TO EXPERIENCE THE MOOD SUGGESTED BY EACH
STATEMENT, AND I WON'T WORRY ABOUT WHETHER THE STATEMENT
IS LITERALLY TRUE FOR Mﬁ.

- &

CARD 3.

I WILL TRY MY BEST TO GO INTO THE MOOD SUGGESTED BY

. THE STATEMENTS. I WILL REMEMBER THE POTENTIAL VALUE OF

AN N

,THIS, IN TEACHING ME HOW I CAN CONTROL MY MOODS IN

EVERYDAY LIFE. IF FOR ANY REASON I FEEL 1 CANNOT -

CONTINUE, ‘1 WILL SO INDICATE.

S e n——

 CARD 4.

THE NEXT CARD WILL BEGIN THE SERIES OF STATEMENTS. I

WILL READ . EACH TO MYSELF, THEN I WILL READ IT OUT LOUD.
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THEN I WILL TRY TO EXPERIENCE THE 'MOOD AS WELL AS I CAN,

AND CONTINUE TO DO SO AS I READ EACH CARD AND MOVE FURTHER

INTO THE MOOD.



Aggendix H

The line drawings used in experiments II and III were
constructed by réndomly selecting, without repiacement,
sets of four lines from a grid of 18 defined 1lines. The
grid was defined as a 4 x 4 matrix, three units square,
with four vertical and four horizontal 1lines one unit
apart. The horizontal and vertical lines intersect at 12
points on the perimeter of the matéix, and these points
served as the endpoints for tén diagonal lines: five with
a slope of 1, and five with a slope of -1. The 18 lines
thus defined, taken fouf at a time, made possible a total
of 3,0601diffgrent figures.\ Figures which had high verbal
encodabiiity 1due fo resembliné letters, numerals, or

common geometric figures were éeliminated.

Once selected, the designs were drawn on a finely

lined square grid packgréund. The design lines were heavy

and black.

A panel of three judges, drawn from the same
population as the experimental subjects, was asked to rate
the designs for any remaining mood-association value. Two

designs were consequently eliminated.

The diagramé used are presented in appendix D.



Here is the scoring procedure for diagram

reproductions.

1. The designs which met - the criterion of having

exactly four of the 1lines defined by +the grid were

identified. If a line covered more than one-half of the
distance through a“block of the grid, it was deemed to be

)

complete.

2. Designs which correctl&\xreproduced presented
designs were identified, counged, and scored as the number
of grid—blbck lines correctly drawn. Each block correctly
traversed received a score of 1. Thus, an 11 block design

correctly reproduced was given a score of 11/11.

R .
3. Designs which were correctly drawn but rotated,

reflected, or included an extra line were marked as such

and were counted separately.

4. The incorrect designs were then scored for partial
correctness. If a drawing héd fewef than two (2) correct
‘design lines reproduced, it was scored zero agd removed
from further considerétidn. If a design had two or three

lines drawn correctly, it was identified and the

»

proportion of* correct blocks traversed was determined.

\
A

The sum of these, reduced to a proportion,\\was the

proportional accuracy score.
n A

5. The number of design lines incorrectly reproduced

g
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was then subtracted from the number correctly reproduced
for each drawing, yielding a right minus wrong score.
Hére, a negative score was possible. The sum of these
cérrected scores, reduced to a proportion, was the

corrected proportional accuracy score.

6. In 4 and 5, if a reproauction could be'compared to
two or more designs, tWﬁ one yielding the higher score was
used in each case, provided that a particular design could

\

be reproduced only once. f

]
7. The total number of drawings attempted and scored

was tallied.
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