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ABSTRACT

Few tests are available for the investigation of
emotional learning. The purpose of the present study
was to create and provide initial data on the utility of
affective list alternatives for the well known Rey
Auditory Verbal Learning Test (RAVL). Results suggest
that all lists (positive, negative, neutral) exhibited a
similar acquisition pattern and overall primacy effect.
The purpose of the present study was to assess the
utility of the AAVL in the production of peripheral
arousal and cerebral asymmetry correlates of emotion.

Experiment 1 assessed the utility of the AAVL in
the induction of physiological arousal. Sixty-three
right-handed male undergraduates participated in the
study. It was anticipated that affective verbal
learning would lead to arousal patterns characteristic
of different emotions (Izard, 1977), with significant
increases in blood pressure following negative list
learning and significant decreases following positive
list learning. Since blood pressure increased
significantly following the learning of negatively
valenced words and decreased significantly following the
learning of positively valenced words, this was
supported.

Experiment 2 assessed the influence of the AAVL on
functional cerebral asymmetry using a dichotic listening
paradigm. Sixty-three right-handed male undergraduates
took part in the experiment. It was anticipated that the
negative list would prime right cerebral systems,
resulting in heightened left ear identification of sad



or angry tones of voice. The positive list was
predicted to prime left cerebral systems, resulting in
subsequently heightened identification of happy or
neutral tones of voice at the right ear. This
hypothesis was not supported. The identification of
tone of voice was significantly better with left ear
(right hemisphere) presentations than with right ear
presentations for the identification of sad and angry
valences. In partial replication of Bryden and MacRae
(1989), the identification of dichotically presented
tones of voice also improved with practice across the
two blocks of trials for the identification of angry
tones of voice.

The AAVL provides an objective measure of emotional
learning. Given the abundance of research on lateral
asymmetries in emotional and verbal processing, the AAVL
may provide an objective means for evaluating individual
differences in affective verbal learning and potentially
provide a tool for assessment of cerebral dysfunction in
the clinic or in the assessment of affective disorders.
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Autonomic Nervous System and Emotion

Most theories of emotion propose that the Autonomic
Nervous System (ANS) plays a role in the expression,
identification, and/or subjective experience of emotion.
Whether ANS activity precedes, causes, or is the result
of emotion remains unresolved. Izard (1977), for
example, proposed that ANS reactivity precedes and
causes the subjective and behavioral correlates of
emotion. Anxiety and depression are proposed (Izard,
1977) to have distinct ANS patterns (stable states,
reactivity, recovery) which produce the physiological
and behavioral correlates of emotion. However, Ekman
(1984) proposed that ANS reactivity is not a direct
preceding cause of emotion, but rather a feedback
response to the perceptual, cognitive, and postural
mechanisms underlying emotion.

Part of the difficulty in answering the question of
whether ANS activity precedes, results from, or causes
emotion results from the many methodological problems
inherent to this research. First of all, many studies
fail to show correspondence between self report and ANS
indices of emotion (Thompson, 1988). Secondly, it is
difficult to induce emotions experimentally and to
define the physiological onset or offset of the
affective state (Wagner & Manstead, 1989). Thirdly,
researchers choose the ANS parameter (e.g. blood
pressure, heart rate, etc.) that is most convenient
rather than evaluating several measures together (Wagner
& Manstead, 1989). Given the differing methods of
induction, differing choices of physiological (e.g. skin
conductance, heart rate, etc.) or self report
parameters, and differing methods of analysis (e.g. AC
versus DC electrodermal measures), the difficulty of
specifying the role of the ANS in emotion is no
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surprise.

Reactivity
Before the issue of whether ANS activity precedes,

causes, or results from emotion can be addressed,
research first needs to answer the question of whether
specific patterns of ANS activity correlate with
specific affective valences. Ax (1953) was one of the
first researchers to demonstrate that specific ANS
patterns might occur for specific emotions. While
manipulating happiness (subjects relaxing on a bed with
pleasant music), fear (threat of electric shocks), and
anger (abusive polygraph operator), several peripheral
measures were recorded. In sum, results suggested that
fear and anger led to greater increases in respiration
rate, skin conductance, and diastolic blood pressure
(DBP). Other studies by Schachter (1957) and Roberts
and Weerts (1982) similarly reported that DBP and skin
conductance evidenced greater increases during angry and
fearful imagery scenes compared to happy imagery scenes.
Further research by Schwartz, Weinberger, and
Singer (1981) addressed the question of whether these
specific ANS patterns for specific emotions are '
augmented or reduced with the induction of ANS arousal
(exercise). Subjects were instructed to imagine angry,
fearful, happy, or sad scenes. After two minutes of
baseline recording with imagery alone, subjects
exercised on a step and were instructed to verbally
describe the emotions associated with the imagined
scene. In partial support of earlier findings, baseline
DBP and HR increased less during fearful, sad, or happy
imagery than during angry imagery. With exercise, DBP
differences were not found, potentially due to
vasodilation during physical activity. However, the
most important finding was that verbal descriptions were
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required for the specific ANS patterns reported by Ax
(1953) to occur with or without exercise.

In addition to the importance of verbal
descriptions in the correlation between emotion and ANS
reactivity, further research by Funkenstein, King, and
Drolette (1957) addressed the question of whether the
specific patterns of ANS reactivity for specific
emotions vary as a function of how individuals express
particular emotions. After manipulating anger
(unsolvable problems), subjects were interviewed and
classified as anger-in or anger-out and high or low in
anxiety. Subjects higher in anxiety or general ANS
arousal exhibited greater cardiac output increases than
subjects lower in anxiety. In addition, subjects
classified as anger-out evidenced reduced heart rate
(HR) and stroke volume compared to subjects classified
as high in anxiety or anger-in. Anger-out subjects also
showed reduced systolic blood pressure (SBP) compared to
anger-in subjects.

Recovery to Baseline
In sum, the research by Schwartz et al. (1981) and

Funkenstein et al. (1957) suggests that more than the
ANS reactivity patterns described by Ax in 1953 are

involved in the relationship between peripheral arousal
and emotion. The patterns of ANS reactivity for
different emotions varied with the initial level of ANS
reactivity (e.g. high or low in anxiety; exercise or no
exercise) as well as personality characteristics (e.qg.
anger-out or Anger-in). In light of these individual
differences in level of ANS reactivity, research began
to address the question of whether specific reactivity,
as well as recovery to baseline patterns, occur for
specific emotions. For example, Izard (1977) proposed
that fear and anger can be differentiated in terms of
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level of reactivity, as well as rate of recovery to
baseline. In sum, Izard (1977) proposed that anger
would be slower to recover to baseline than fear, since
anger 1is more involved with peripheral resistance (e.g.
DBP) and fear is more involved with peripheral
reactivity (e.g. SBP).

However, a great deal of research failed to
demonstrate differences between fear and anger in terms
of reactivity and recovery to baseline. Greater
reactivity and slower returns to baseline follow from
the presentation of fearful or angry stimuli in
comparison to neutral or happy stimuli (Levenson, 1992).
Increased HR acceleration and slower recovery during the
presentation of angry stimuli in comparison to happy
stimuli has been demonstrated when provoked by criticism
(Funkenstein, King, & Drolette, 1957), anger imagery
(Schwartz et al., 1981), anger facial posing (Levenson,
1992), and an irritating confederate (Levenson, 1992).
Similarly, increased heart rate acceleration and slower
recovery to baseline levels are shown during the
presentation of fear stimuli when provoked by mild shock
(Schachter, 1957), fear imagery (Schwartz et al., 1981),
posed fear facial expression (Levenson, 1992), viewing
mutilation slides (Levenson, 1992), and strangers
getting closer to 6 month or 11 month old infants
(Skarin, 1977).

The Priming of Lateralized Cerebral Functions

Specificity of physiological patterns for different
emotions goes beyond the ANS and encompasses the
cerebral cortex as well. Two lines of research describe
the role of the cortex in the expression and
identification of emotion. One line of research
suggests that the right hemisphere is specialized for
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emotion (a non-valenced approach; Ley & Bryden, 1982),
while another line of research proposes that the left
hemisphere plays a role in the expression/identification
of positive emotion and the right hemisphere plays a
role in the expression/identification of negative
emotion (a valenced approach; Tucker, 1981).

Hemi-Activation and Emotion

Research provides some support for the valence
approach to emotion. For example, Davidson, Ekman,
Saron, Senulis, and Frieman (1990) reported that
unpleasant films (disqust) led to greater right relative
to left frontotemporal activation, while pleasant films
(happy) led to greater left relative to right
frontotemporal activation. Davidson (1984) also showed
that subjects rating words as being affectively pleasant
(a Likert scale for pleasantness) evidenced greater left
than right frontotemporal activation, while subjects
rating words as affectively unpleasant evidenced greater
right than left frontotemporal activation. In addition,
Everhart and Harrison (1995) reported on a case study of
a closed-head injury subject, high in hostility, who
evidenced a topographical pattern of greater right
parieto-temporal activation and right frontal

deactivation, suggesting a role of many cortical regions
in hostility. Likewise, Fox and Davidson (1986)
evaluated disqust (giving neonates citric acid) and
interest (giving neonates sucrose) in newborns.
Although a broad band, 3-12 Hz band, was used, greater
left frontotemporal activation was reported with sucrose
presentations and greater right frontotemporal
activation was reported for citric acid presentations.
However, one confusion in the literature on
cerebral asymmetry and affect expression/identification
is the relationship between hemispheric specialization
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and activation. The activation of particular brain
regions relates to specialization, but with the
development of more systems approaches (e.g. Luria,
1973) it is becoming apparent that there is not
necessarily a one-to-one correspondence between hemi-
activation (neural imaging) or hemi-deactivation (brain
damage) and the specialization of function. In sum,
showing anticipated perceptual lateralities in dichotic
listening or tachistoscope tasks does not necessarily
imply that hemi-activation is limited to one hemisphere
(Wagner & Manstead, 1990).

Relative left hemi-activation for positive emotions
and relative right hemi-activation for negative emotions
does not mean that only the left hemisphere is involved
in positive emotion and only the right hemisphere is
involved in negative emotion (Wagner & Manstead, 1990).
For example, Herridge, Rock, and Harrison (manuscript in
preparation for publication) report on a case study of a
left-handed male with a convulsive seizure disorder who
exhibited reversed laterality in topographical analysis,
with greater right hemi-activation (frontotemporal
regions) during presentations of happy stimuli to the
left visual field (LVF) and greater left hemi-activation
(frontotemporal regions) during presentations of angry
stimuli to the right visual field (RVF). With the
accumulation of literature, specialization is gradually
being reconceived of in terms of function within a
dynamic cortical, subcortical, peripheral system (Luria,
1973).

Hemi-Activation, Reactivity, and Recovery to Baseline
Nevertheless, differential cortical activation might
mediate the relationship between emotion and ANS
reactivity / recovery to stable states. For example,
Heilman, Watson, and Valenstein (1985) proposed that
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arousal is mediated by the mesencephalic reticular
formation, inferior parietal lobule, posterior
cingulate, prefrontal cortex, primary-secondary
association areas, and the nucleus reticularis. In this
model, damage to the frontal lobe is proposed to lead to
stimulation of the nucleus reticularis, which in turn
leads to inhibition of the thalamic relay and increments
in sensory thresholds. With increments in sensory
thresholds, more information is required for recognition
of stimuli, and hence, there is decreased overall
arousal for environmental stimuli.

The cortex plays a critical role in the
interpretation of stimuli which induce autonomic nervous
system responses. One proposed pathway through which
autonomic arousal leads to hemi-activation is as
follows: Stimulation of the vagus nerve leads to
activation of the solitary tract nucleaus in the
medulla, which in turn projects to the amygdala and
insular cortex (Heilman, Bowers, & Valenstein, 1993).
The amygdala and insular cortex in turn have projections
to frontal, temporal, and parietal regions (Heilman,
Bowers, & Valenstein, 1993). Although the exact pathway

through which exposure to affectively valenced stimuli
leads to changes in peripheral arousal is not known, the
amygdala and insular cortex are important regions
(Heilman, Bowers, & Valenstein, 1993).

Many studies have also suggested that cortical
involvement in peripheral arousal is differentially
mediated in the left and right hemispheres. For
instance, Heilman, Schwartz, and Watson (1978)
demonstrated that patients with right hemisphere damage
exhibited decreased skin conductance responses, while
patients with left hemisphere damage exhibited increased
skin conductance responses relative to control subjects.
Yokoyama, Jennings, Ackles, Hood, & Boller (1987)
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similarly demonstrated that patients with right
hemisphere damage exhibited decreased pulse rate
responses, while patients with left hemisphere damage
exhibited increased pulse rate responses relative to
controls.

Damage to the right hemisphere produces
perseveration or hyperarousal, while damage to left
hemisphere produces behavioral slowing or hypoarousal
(Heilman & Valenstein, 1993). The right hemisphere may
be more specialized for both negative affect as well as
higher peripheral arousal, while the left hemisphere may
be more specialized for both positive affect as well as
lower peripheral arousal levels. For example, Herridge
and Harrison (manuscript submitted for publication)
showed that subjects higher in hostility evidenced
greater left extremity skin conductance reactivity which
persisted or failed to habituate. Given the proposed
role of the right hemisphere in peripheral arousal and
anger, it is no surprise that Herridge and Harrison
(manuscript submitted for publication) reported greater
and longer lasting increments in skin conductance at the
left extremity during exposure to angry stimuli.

In extension of the Heilman et al. (1985) model,
Heller (1993) suggests that interactions between the
frontal and parietal lobes produce the differential
cortical and autonomic arousal patterns (including pulse
and pressure measures) underlying different emotions.
Heller (1990) proposes that the frontal lobes play a
critical role in valence (positive or negative) and the
right parietal lobe plays a critical role in autonomic
and overall cortical arousal. Increased cerebral and
autonomic arousal has been reported with increased right
parietal relative to left parietal activation, while
decreased cerebral and autonomic arousal has been
reported with decreased activation of the right parietal
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relative to left parietal cortex (Heller, 1993).
Increased left relative to right cerebral activation is
also associated with positive affective biases, while
increased right relative to left cerebral activation is
associated with negative affective biases (Davidson,
Schwartz, Saron, Bennett, & Goleman, 1979).

The proposed relationship between the parietal and
frontal lobes (Heller, 1993) supports previous research
on the role of arousal in emotion. Since anger involves
greater right parietal and right hemisphere activation,
anger would be expected to lead to higher peripheral
arousal levels which are slower to recover or return to
baseline. Conversely, since happiness involves greater
left parietal and left hemisphere activation, happiness
would be expected to lead to lower levels of arousal
which are faster to recover or return to baseline.

In sum, research has suggested enhanced left
relative to right frontotemporal activation following
exposure to pleasant affective stimuli and enhanced
right relative to left frontotemporal activation
following exposure to negative affective stimuli. For
instance, Davidson, Ekman, Saron, Senulis, and Frieman
(1990) reported that unpleasant films (disgust) led to
greater right relative to left frontotemporal
activation, while pleasant films (happy) led to greater
left relative to right frontotemporal activation.
Everhart and Harrison (1995) similarly showed that a
female patient status-post right cerebral vascular
accident exhibited increased right relative to left
temporal activation along with decreased right relative
to left orbitofrontal activation during the experience
of negative emotion. Perseveration or a failure to
inhibit anger has been demonstrated following
stimulation of the amygdala or damage to the
orbitofrontal cortex (Heilman & Valenstein, 1993).
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Although it is not known whether asymmetrical
peripheral arousal precedes, causes, or results from
asymmetrical cortical activation, or vice versa,
distinct peripheral as well as cortical arousal patterns
correlate with the expression/identification of specific
affective valences. If listening to, subvocally
rehearsing, and verbally recalling affective words is
associated with ANS patterns characteristic of the
experience of positive or negative emotion, it seems
reasonable to speculate that cortical activation
patterns characteristic of the differing valences are
also taking place. Furthermore, if affective learning
produces differential peripheral arousal as a function
of valence as well as differential hemi-activation, then
the performance of tasks specialized to the activated
hemisphere should be affected.

Hemi-activation and Priming
Kinsbourne (1970) proposed a model of selective

attention which suggests that engaging in tasks
asymmetrically mediated in the cortex enhances
performance for tasks also lateralized to that
hemisphere. Hence, performance of verbal tasks (e.g.
word repetition) would be expected to enhance
performance of other tasks lateralized to the left
hemisphere (e.g. right-hand tapping), while the
performance of spatial tasks (e.g. form recognition)
would be expected to enhance performance of other tasks
lateralized to the right hemisphere (e.g. left-hand
tapping; Hellige, 1983). 1In support of this, Kinsbourne
(1980) demonstrated that instructions to rehearse words
subvocally (presumed to be a left lateralized task)
enhanced the detection of stimulus gaps in the right
visual field.

However, whether or not the performance of tasks
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specialized to one hemisphere enhances performance of
other tasks lateralized to that hemisphere is a function
of the type and complexity of the tasks used. For
example, Hellige, Cox, and Litvac (1979) used both a
verbal (e.g. holding 0, 2, 4, or 6 words in memory) and
a spatial task (e.g. recognition of tachistoscopically
presented polygon forms). Word rehearsal has been shown
to selectively activate the left more than the right
hemisphere (e.g. asymmetrical alpha suppression; Warren,
Peltz, & Heuter, 1976). 1In support of Kinsbourne's
(1970) theory, rehearsal of two words, a left hemisphere
task, enhanced performance for form identification in
the RVF (left hemisphere). However, rehearsal of more
than two words interfered with form identification in
the RVF (left hemisphere). Hence, results support the
suggestion that engaging in tasks mediated by one
hemisphere will enhance performance for tasks also
lateralized to that hemisphere if the task load is not
to high (Hellige, 1983).

Researchers have used the Kinsbourne (1970) model
to evaluate the influence of affective learning on the
performance of subsequent tasks. Kinsbourne's (1970)
theory would predict that following the learning of
emotional words (greater right hemisphere activation),
subjects would be better at the identification of faces
portraying negative emotions in the left visual field
(right hemisphere; Ley & Bryden, 1979). For example,
Bryden and Ley (1983) showed that the subvocal rehearsal
of emotional words enhanced both the left ear advantage
(LEA) for dichotic phoneme detection, as well as the
left visual field advantage for facial stimuli. Ley and
Bryden (1979) and Boles (1979) also showed that the
rehearsal of four or two emotional words enhanced the
identification of affective faces in the LVF. However,
the rehearsal of six words interfered with the
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identification of affective faces in the LVF. Hence,
when the priming stimulus and identification task
involve the same hemisphere, activation occurs with
smaller task loads and interference occurs with greater
task loads.

Further research has suggested that the subvocal
rehearsal of affective words interferes with left
hemisphere performance and enhances right hemisphere
performance. For example, Brody, Goodman, Holm,
Krinzman, and Sebrechts (1987) showed that accuracy and
speed of affective facial recognition was better when
affective word primes were previously presented to the
LVF (right hemisphere) and worse when previously
presented to the RVF (left hemisphere). Similarly,
Demakis and Harrison (1994) showed that the subvocal
rehearsal of neutral or emotional words reduced accuracy
of identification of faces in the RVF (left hemisphere)
and enhanced accuracy of identification of faces in the
LVF (right hemisphere).

In sum, these studies suggest that the learning of
emotional words might be primarily a verbal task taxing
the left hemisphere, but also involves the induction of
affect. TIf the learning of emotional words is primarily
a verbal (left hemisphere specialized) task, then it is
no surprise that interference with RVF facial
identification was reported (Brody et al., 1987; Demakis
& Harrison, 1994). Likewise, if the learning of
emotional words involves the induction of emotion
(potential activation of the right hemisphere), it is no
surprise that facilitation of LVF facial identification
was also reported (Brody et al., 1987).

Other researchers have restated Kinsbourne's (1970)
theory in terms of the cerebral distance principle
(Hellige, 1983). The cerebral distance principle 1is
that the performance of one task will activate many
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regions of the brain and the activation will spread to
nearby areas as well as analogous areas in the opposite
hemisphere (Hellige, 1983). The more difficult the
task, the more of the activated areas used in the
performance of the task, and the less the capability of
effectively performing a concurrent task (interference
with high task loads; Hellige, 1983). Conversely, the
easier the task, the less of the activated area used for
the performance of the task, and the more the capability
of performing the concurrent task (Hellige, 1983).

The restatement of Kinsbourne's theory in terms of
the cerebral distance principle (see previous paragraph)
implies that a source of ambiguity in research on the
facilitative or interfering influence of affective word
rehearsal on the performance of lateralized tasks is the
novelty of the procedure or time allowed for practice.
Research has suggested that with practice, difficult
tasks become easier to perform (Norman & Shallice,
1986). For example, Norman and Shallice (1986) propose
two basic types of attentional processes, controlled
attention and automatic attention. Controlled processes
occur slowly and require a great deal of effort, while
automatic processes occur very fast and require little
effort. More complex tasks (e.g. typing for the first
time) are proposed to involve primarily controlled
processes, while more well learned tasks (e.g. typing
for the professional secretary) are proposed to involve
more automatic processes. In light of this, future
research might assess the interfering or facilitative
effects of affective word rehearsal on the performance
of lateralized tasks over time or with practice. It
could be that the reported interfering effects of
affective word rehearsal on the recognition of faces in
the RVF reduces with practice, resulting in
facilitation.
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The purpose of the present research is twofold.
Experiment 1 will address the cardiovascular correlates
of affective list learning, while Experiment 2 will
assess the influence of affective list learning on
subsequent dichotic ear advantage.

Experiment 1

Research has demonstrated specificity for patterns
of ANS reactivity and recovery when subjects are
reciting affective words. Schwartz et al. (1981)
required subjects to verbally describe emotional
imagery. Weerts and Roberts (1976) as well as Izard
(1977) required subjects to verbalize feelings
associated with emotional events in their life. Hence,
stating emotionally valenced words or verbally
describing emotional imagery purportedly results in
specific ANS patterns (heart rate, blood pressure, skin
conductance, respiration rate, etc.). Reciting
negatively valenced words is associated with greater
pulse rate and pressure reactivity, with slower recovery
to baseline levels, than positive or neutral
verbalizations (Izard, 1977; McNaughtan, 1989; Schwartz
et al., 1981; Weerts & Roberts, 1976). Conversely,
reciting positively valenced words is associated with
less reactivity and faster recovery of baseline, than
negative or neutral verbalizations (Izard, 1977;
McNaughtan, 1989).

Since the verbalization of affectively valenced
words is associated with differential pulse rate and
pressure patterns, it seems reasonable to expect that
attempting to learn emotionally valenced words and being
prompted to recall them verbally will lead to similar
ANS patterns in pulse rate and blood pressure.
Listening to the experimenter read affective words,
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subvocally rehearsing the affective words, and then
verbally recalling the affective words may produce
differential ANS pulse rate and pressure patterns for
specific emotions.

To evaluate the ANS correlates of affective
learning, Experiment 1 will measure pulse rate and
pressure over the left brachial artery, before and after
the administration of the original (neutral) Rey
Auditory Verbal Learning Test (Rey, 1964) as well as two
newly devised affective versions of the test (negative
and positive). The purpose of Experiment 1 is to assess
whether the affective versions of the RAVL are
clinically useful and associated with specific ANS
arousal patterns.

Since the focus of Experiment 1 is to address the
question of whether the affective RAVL is a useful tool
in influencing peripheral arousal, the procedure for
administration of the RAVL will not be altered and
pressure and pulse rate measurement will occur before
and after the test. It is hypothesized that a period
(before the AAVL, after the AAVL) by list (positive,
negative, neutral) interaction will occur, such that

pressure and pulse rate will increase following the
learning of negative words and remain stable or decrease

following the learning of positive words. Since
negative emotions have been reported to lead to
heightened blood pressure reactivity as well as slower
recovery to baseline, previous research supports the
above prediction (Izard, 1977; McNaughtan, 1989;
Schwartz et al., 1981; Weerts & Roberts, 1976).
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Method
Subjects

A total of sixty-three right-handed male subjects
were recruited from the departmental undergraduate
subject pool (the average age range was between 19 years
and 23 years). The research was devised in accordance
with the guidelines of the Human Subjects Committee and
Institutional Review Board of Virginia Polytechnic
Institute and State University. All subjects received
extra credit for participation and signed an Informed
Consent Form (see Appendix A).

The sign up sheet recruited only right handed males
because this subject population has been reported to
show the greatest degree of cerebral asymmetry on
dichotic listening (a focus in the next study) and other
lateralized tasks (Molfese & Segalowitz, 1988).
Exclusion of subjects from participation occurred if any
historical medical problems were apparent (see Appendix
B for a History Questionnaire), right-handedness was not
verified (see Appendix C for the Coran, Porac, & Duncan,
1979, scale), or if a stable pulse rate/pressure
baseline was not achieved. Each of these criteria will

be discussed later. From Experiment 1, three subjects
were excluded, two for not exhibiting consistent right-

handedness (see the Coran, Porac, & Duncan, 1979, scale
discussed below) and one for reporting a mitral valve
prolapse and irreqular heartbeat condition (see the
History Questionnaire discussed below).

Apparatus
Materials for the present study included self

report, affective learning, and psychophysiological
measures. Self report materials included the History
Questionnaire, the Handedness Questionnaire (Coran,
Porac, & Duncan, 1979), and the Mood Induction Survey
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