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4P\ CHAPTER 11

Complexity of

Emotion Representations

RICHARD D. LANE
BRANKA ZEI POLLERMANN

Wsdom connotes intelligence, the ability to differentiate and
understand the relationships between things in the world, tempered by
the refinement in one’s understanding based on realife experiences.
As such, wisdom can be acquired only through hard-won experience
and the recognition that conventional beliefs may be misleading. From

-this perspective, emotional responses are inherently wise. Emotional re-

sponses result from a complex cognitive process consisting of an evalua-
tion of the extent to which goals are being met in interaction with the
environment. The usefulness and adaptive value of emotions derives
from their phylogenetic origin as rapid and automatic solutions to com-
mon problems in adaptation (Tooby & Cosmides, 1990). In this sense,
emotions reflect experience across the evolutionary time scale. Further-
more, one’s emotional responses may be surprising, as they may be in-
consistent with one’s own conscious beliefs or expectations. Major life
decisions may best be made by relying on one’s gut feelings. In this
sense, emotions (in contrast to feelings or conscious emotional experi-
ences) are wise because they represent a rapid integratdon of multiple

“sources of information and provide an instantaneous assessment about

the significance to a person of his or her actual or anticipated interac-
tions with the environment. _

The degree to which the inherent wisdom of emotions can be put
to purposeful use, however, is a function of the degree to which emo-
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tional responses are consciously experienced, attended to, and reflect-
ed upon. The autonomic, neuroendocrine, musculoskeletal, perceptu-
al, and mnemonic processes that are automatically set in motion during
an emotional response may not be consciously experienced or recog-
nized. Even if an emotional response is associated with a conscious ex-
perience or feeling, the person having the emotional response may not
attend to it. In that case, the information inherent in the emotional re-
sponse (e.g., the inherent desire to correct a wrong implicit in an anger
response) cannot be explicitly incorporated into conscious thought. In
the absence of reflective thought, emotional learning can certainly still
occur, but it will necessarily proceed automatically and influence one’s
future behavior and emotional responses in a manner that is not within
one’s conscious control.

If the subjective experience or feeling associated with an emotional
response is attended to, however, there will be considerable variability
across individuals in the nature of the information extracted from the
experience during offline reflection. In this chapter we propose that
the complexity of the conceptual framework that one has for one’s own
emotional life will determine both the degree to which that experience

can be represented mentally in a complex fashion and the complexity

of the on-line emotional experience. As such, the degree to which feel-
ings are informative and can serve as a useful guide in adaptive behav-
ior will be a function of the complexity of the conceptual framework
that one has created for one’s own emotional life. A primary goal of this
chapter is to explain this idea in greater detail.

We begin by reviewing the theoretical background of a cognitive-

developmental framework called “levels of emotional awareness.” An

extension of the theory is presented that places the original model in a
somewhat broader context by demonstrating how levels of emotional
awareness constitute one manifestation of a larger phenomenon involv-
ing the conceptual organization of emotion. Next, empirical data sup-
porting the levels of emotional awareness framework are presented. We
then conclude by addressing the implications of this new perspective
for emotion research. One major implication is that the conceptual or-
ganization of emotions is the primary determinant of the wisdom in
feelings.

THE ORIGIN OF COMPLEX REPRESENTATIONS
OF EMOTIONAL STATES

In this section, we expand on previous theoretical formulations of the
emotional awareness construct to place it in a broader and more up-to-
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date context. Inherent in this approach is the concept that the com-
Plexity of the representations of emotional states increases develop-
mentally. The goals of this section are to describe what is meant by com-
plexity, explain how it arises, and explain why a conceptual framework
of one’s own emotional life includes what it does.

One can begin by asking a very simple question. How does a child
come to know what he or she is feeling and what other people may be
feeling? Emotional responses are highly complex phenomena includ-
ing autonomic, neuroendocrine, musculoskeletal, perceptual, mne-
monic, and experiential processes that are automatically set in motion
during an emotional response. Any or all of these phenomena may
serve as a substrate for cognitive processing. But early in development,
emotional responses are relatively undifferentiated whole-body re-
sponses that are sensorimotor in character. Since Piaget discovered that
intelligence (Piaget, 1936) derives from a general coordination of sen-
sorimotor patterns, it seemed reasonable to hypothesize that under-
standing of the internal world of emotions develops according to classic
principles of the development of intelligence.

Piaget’s fundamental epistemological position is that awareness of
the subject’s own actions/reactions (like any other knowledge) is con-
structed; that is, it results from cognitive processes in general and meta-
cognition in particular (Piaget, 1974). By virtue of a developmental
process, a person can become aware of the full complexity of his or her
own and others’ emotional responses.

Lane and Schwartz (1987) proposed that an individual’s ability to
recognize and describe emotion in oneself and others, called emotional
awareness, is a cognitive skill that undergoes a developmental process
similar to that which Piaget described for cognition in general. A funda-
mental tenet of this model is that individual differences in emotional
awareness reflect variations in the degree of differentiation and integra-
tion of the schemata used to process emotional information, whether
that information comes from the external world or the internal world
through introspection.

The model posited five “levels of emotional awareness,” which -
share the structural characteristics of Piaget’s stages of cognitive devel-
opment (Piaget, 1937). The five levels of emotional awareness are, in
ascending order, (1) awareness of physical sensations, (2) action ten-
dencies, (3) single emotions, (4) blends of emotions, and (5) blends of
blends of emotional experience (the capacity to appreciate complexity
in the experiences of self and other). The hierarchical relationship be-
tween the levels is depicted in Figure 11.1.

Emotional awareness is considered to be a separate line of cogni-
tive development that may proceed somewhat independently from
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FIGURE 11.1. The hierarchical relationship between the five levels of emo-
tional awareness.

other cognitive domains. The concept that development can proceed at
different rates in different domains of knowledge is known as horizontal
decalage. In principle, it is entirely possible that a developmental arrest
can occur in one domain while development in other domains of intel-
ligence continues unabated.
The relationship between awareness and experience requires com-
. ment. Awareness involves directing attention to the contents of experi-
‘ence and retrospectively creating representations off-line. These repre-
sentations are then automatically used as assimilatory schemes when
emotional responses occur on-line. The contents of conscious experi-
ence will therefore be determined by these representational schemata.
The five levels therefore describe the cognitive organization of
emotional experience. They describe traits, although they may also be
used to describe states. The levels are hierarchically related, in that
- functioning at each level adds to and modifies the functions of previous
levels but does not eliminate them. For example, level 4 experiences
should be associated with more differentiated representations of somat-
ic sensations (level 1) than level 2 experiences. The feelings associated
with a given emotional response can be thought of as a construction
consisting of each of the levels of awareness up to and including the
highest level attained.

The development of representational schemata is facilitated by the
language or other semiotic mode used to describe emotion. This per-
spective draws on the work on symbol formation by Werner and Kaplan

(1963), who maintained that the way the world becomes known to an
observer is influenced by the way in which it is represented symbolically.
Thus, the nature of conscious emotional experience, and the ability to
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appreciate complexity in one’s own experience and that of others, is in-
fluenced by how emotion is represented.

This position is also consistent with that of Piaget’s followers such
as Karmiloff-Smith (1992), who holds that the development of knowl-
edge proceeds through a process called “representational redescrip-
tion.” In essence, cognitive development from this theoretical perspec-
tive consists of the transformation of knowledge from implicit
(procedural, sensorimotor) to explicit (conscious thought) representa-
tions through the use of language or another semiotic mode. This
transformation renders thought more flexible, adaptable, and creative.
This viewpoint is consistent with the theory that the way language is
used to describe emotion modifies what one knows about emotion and
how emotion is experienced consciously.

FROM SENSORIMOTOR TO
CONCEPTUAL REPRESENTATIONS

" The cognitive “instruments” that allow for the transformation of senso-

rimotor schemes to conceptual representations are of two kinds (Piaget
& Garcia, 1983): empirical abstraction and reflective abstraction (in the
sense of reflecting upon). Each abstraction mechanism leads to qualita-
tively different types of knowledge.

Applied to the knowledge and awareness of emotion, the first type
of knowledge is constructed through “empirical abstraction,” that is,
from direct perception/ proprioception of emotional arousal. In this
process a person selects one or several features from the whole global
event. The abstracted features depend on which assimilatory schemata
have been used as well as on his or her level of coding capacities (estab-
lishing relations, correspondences, etc.). At this level a person typically
describes successive actions as observational facts. Such a nonreflective
level of consciousness includes a person’s actions and/or action ten-
dencies, possibly including expressive reactions (voice, face, muscular -
tensing, etc.). '

Assuming functional continuity between sensorimotor intelligence:
and conceptual thought, Piaget (1972, p. 253) gives four conditions for
the transformation of sensorimotor schemes into conceptual schemes:
(1) a general acceleration of movements (which is a sign of the begin-
ning of interiorization, that is, of an anticipatory representation of an

 action scheme); (2) awareness of the structure of the anticipatory

scheme, which involves generalization, hierarchical classification, and
serial ordering; (3) a system of signs allowing the construction of gener-
al concepts:necessary for categorizations and serial ordering; and (4)
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the socialization of representations by virtue of the use of language,
which places individual thought into an objective and socially shared re-
ality.

The second type of knowledge is constructed through “reflective
abstraction” (Piaget, 1977). The latter involves meta-cognitive treat-
ment of lower-level representations, their relationships, and their coor-
dinations. Such reflecting upon one’'s own first-level representations in-
cludes understanding, deductions (causal explanations, necessities),
and drawing inferences (implications, logical connections). At this level
a person may typically say, “I am sure I saw and felt. . ., then I told my-
self ..., I then had the idea ..., I concluded that....”) “Reflective ab-
straction” (abstraction réfléchissante) is considered to be the main mecha-
nism of conceptualization.

To a large extent the verbalization of emotional experiences can
be considered a consciousnessraising process that elevates the proce-
dural dimension of emotion onto a representational level, allowing for
more flexible mental handling of emotional contents. The shifting of
sensorimotor contents onto a representational level requires conceptu-
alization, which in turn involves reconstruction. The latter follows the
same stages as those observed on the practical sensorimotor level: for
example, from egocentrism to decentration, from subjectivity to objec-
tivity, from nondifferentiation and noncoordination to differentiation
- and coordination. Conceptualization is facilitated by the use of lan-

guage as a semijotic system that “translates” concepts into communica-
ble and conventionalized entities. Linguistic signs facilitate the repre-
sentational redescription of sensorimotor action schemes through the
mechanism of generalization, thus allowing the construction of abstract
representational entities free of any concrete content.

Ferdinand de Saussure’s (1949/1972) theory of language consid-
ers language as a categorizing principle in that the concepts it denotes
are by definition categories that the mind has constructed (through ex-
tralinguistic and/or linguistic experience) and that the speaking com-
munity has conventionalized. Language is also a form of socialized
thought in the sense that the precise semantic value of each linguistic
sign is conditioned and/or limited by the coexistence of all the other
signs available in a given language used by a given speaking community
in a given culture.

Verbal description of one’s emotions necessarily involves reflecting

- upon one’s own internal experience and expressing it by means of a
culturally shared semiotic system. The mere use of language in describ-
ing or expressing emotions helps establish a network of differences and
similarities between various emotional representations and concepts.

At the highest level, which is the result of reciprocal assimilations
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of the contents of the second level, a person is able to elaborate opera-
tions on operations. The full combinatorial capacity consists of the op-
erations involving four possible transformations, the so-called INCR
group, consisting of Identical, Inverse (or Negation), Reciprocal, and
Correlative transformations. The INCR group is considered to be a
form of equilibrium (or stable level) of a person’s operational behav-
iors. A person is able to have a theory and envisage several different ex-
planatory models for a problem.

Thus, the cognitive “instruments” that make abstract thought pos-
sible are essential for the transformation of sensorimotor aspects of
emotion into differentiated, conscious experiences. At the highest
level, by virtue of the INCR group, emotional information can be ma-
nipulated freely independent of the original interoceptive or extero-

ceptive stimuli.

CONCEPTUAL ORGANIZATION OF EMOTION

Through the process of reflective abstraction involving verbal represen-
tations, a framework of emotion knowledge develops. It is a conceptual
framework in the sense that each emotion becomes a conceptual entity
in its own right, with its own associated features. These include what the
experience of having the feeling is like and how it feels in the body,
what the outward signs of the emotion are, what causes the feeling, -
what enhances or diminishes the feeling, how the emotional state is re-
lated to overt behavior, and how social context influences what is (or
should be) expressed. With development, more and more of these fea-
tures become part of each individual emotion concept and more dis-
tinctions are made between different emotions, leading to an expan-
sion in the conceptual repertoire of emotions. In essence, a network of
interrelated schemata for processing emotional information develops.

As noted earlier, the process of developing complex mental repre-
sentations of emotional states proceeds offline. However, the schemata
that develop constitute the “programs” for processing emotional infor- -
mation on-line, which includes the orchestration of each emotional re-
sponse. As such, the entire panoply of functions involved in emotion
gets coordinated into more and more complex schemata. Thus, phe-
nomena that will covary in terms of their degree of differentation and
complexity include the ability to recognize emotion stimuli (either ver-
bally or nonverbally), the range of emotional experience, the extent of
one’s emotional vocabulary, the capacity for accurate empathy, and the
capacity for emotion selfregulation in the service of adaptive social be-
havior (see also Denham & Kochanoff, Chapter 10, this volume).
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THE LEVELS OF EMOTIONAL AWARENESS SCALE:
PSYCHOMETRIC FINDINGS

The Levels of Emotional Awareness Scale (LEAS) is a written perfor-
mance measure that asks a person to describe his or her anticipated
feelings and those of another person in each of 20 scenes described in
two to four sentences (Lane, Quinlan, Schwartz, Walker, & Zeitlin,
1990). Scoring is based on specific structural criteria aimed at deter-
mining the degree of differentiation in the use of emotion words (the
degree of specificity in the terms used and the range of emotions de-
scribed) and the differentiation of self from other. The scoring involves
essentially no inference by raters. Because the scoring system evaluates
the structure of experience and not its content, individuals cannot
modify their responses to enhance their scores, as is the case with some
selfreport instruments. A glossary of words at each level was created to
guide scoring.

Each of the 20 scenes receives a score of 0 to 5, corresponding to
the cognitive~developmental theory of emotional awareness that un-
derlies the LEAS (Lane & Schwartz, 1987). A score of 0 is assigned
when nonaffective words are used or when the word “feel” is used to de-
scribe a thought rather than a feeling. A score of 1 is assigned when
words indicating physiological cues are used in the description of feel-
ings (e.g., “I'd feel tired”). A score of 2 is assigned when words are used
that convey relatively undifferentiated emotion (e.g., “I'd feel bad”) or
when the word “feel” is used to convey an action tendency (e.g., “I'd
feel like punching the wall”). A score of 3 is assigned when one word
conveying a typical differentiated emotion is used (e.g., happy, sad,

angry, etc.). A score of 4 is assigned when two or more level 3 words are

used in a way that conveys greater emotional differentiation than would

either word alone. Respondents receive a separate score for the “self’
- response and for the “other” response, ranging from 0 to 4. In addition,

a total LEAS score. is given to each scene equal to the higher of the self
~ and other scores. A score of 5 is assigned to the total when self and
other each receive a score of 4 and are differendated from one another;
thus, a maximum total LEAS score of 100 is possible.

To date, eight separate psychometric studies have been conducted
with the LEAS. The first study in Yale undergraduates (N=94) enabled
us to examine the reliability of the LEAS and its correlation with other
psychological tests (Lane et al., 1990). The second study involved stu-
dents at Chicago Medical School (CMS) (N = 57) and focused on the
correlation with the Levy Chimeric Faces Test (Lane, Kevley, DuBois,
Shamasundara, & Schwartz, 1995). The third study, in Arizona and
Minnesota (N = 385), established norms for the scale (Lane et al,
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1996). A fourth study with University of Arizona undergraduates (N =
215) involved additional psychometric and psychophysiologic assess-
ments. The fifth and sixth studies were conducted in collaboration with
Lisa Feldman Barrett at Boston College. In addition, two international
studies were conducted: a study of 331 German students (Wrana et al.,
1998) and a Canadian study of 30 subjects with borderline personality
disorder and 40 control subjects (Levine, Marziali, & Hood, 1997). The
findings from these studies are selectively reviewed here.

The LEAS has consistently been shown to have high interrater reli-
ability and internal consistency (Lane et al., 1998). The test-retest relia-
bility at 2 weeks has been recently shown to be quite good (N = 135,
Spearman-Brown r= .67, p < .001). Norms for age, sex, and socioeco-
nomic status have been established based on the study completed in
Arizona and Minnesota.

In the Yale study we administered two instruments that, like the
LEAS, are cognitive-developmental measures based on Piaget’s model:
the Sentence Completion Test of Ego Development by Loevinger
(Loevinger & Wessler, 1970; Loevinger, Wessler, & Redmore, 1970)
and the cognitive complexity of the description of parents by Blatt and
colleagues (Blatt, Wein, Chevron, & Quinlan, 1979). The LEAS corre-
lated moderately (r=.37 and 7= .36, respectively) and significantly (p <

-.01) in the predicted direction in both cases. These results support the

claim that the LEAS is measuring a cognitive-developmental continu-
um and that the LEAS is not identical to these other measures.

A key question is whether the LEAS is simply another measure of
verbal ability. In the Yale sample the LEAS correlated r= .38 (p<.001)
with the vocabulary subtest of the Wechsler Adult Intelligence Scale
(WAIS). In the CMS study the LEAS correlated r = .17 (NS) with the
Shipley Institute of Living Scale (Shipley, 1940), a multiple-choice mea-
sure of verbal ability. These data suggest that verbal ability may con-
tribute to LEAS performance. However, several studies have now been
conducted demonstrating that wher verbal ability is controlled, signifi-
cant effects are still observed. For example, LEAS scores in men and
women could be compared in all eight studies. In three of these studies
measures of verbal ability, including the WAIS vocabulary subtest and

‘the Shipley Institute of Living Scale, were also obtained. In each study

women scored higher than men on the LEAS (p < .01), even when con-
trolling for verbal ability (p < .05) (Barrett, Lane, Sechrest, & Schwartz,
2000). Thus, the finding that women score higher than men on the
LEAS is a highly stable and generalizable finding.

Although the LEAS captures important phenomena independent
of verbal ability, it would be inappropriate to always covary verbal ability
in any study involving the LEAS. As Weiskrantz (2000) discusses, it may
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be that activation of the commentary system (as opposed to the actual
production of the commentary response) generates awareness. As such,
removing variance due to language-related ability may encroach upon
the core of emotional awareness.

Lisa Feldman Barrett administered the LEAS and the Weinberger
Adjustment Inventory to 63 subjects at Pennsylvania State University
and 55 subjects at Boston College. In both samples the LEAS correlated
significantly (< .05, 2-tailed) with selfrestraint, one of three superordi-
nate dimensions of the scale. The LEAS also correlated significantly
with impulse control, (r= .35, $ < .01, 2-tailed, and r= .30, p < .05, 2-
tailed), a component of selfrestraint that involves the tendency to think
before acting. Self-restraint refers directly to suppression of egoistic de-
sires in the interest of long-term goals and relations with others. This
replication in independent samples indicates that greater emotional
awareness is associated with greater self-reported impulse control, and
is consistent with the theory that functioning at higher levels of emo-
tional awareness (levels 3-5) modulates function at lower levels (actions
and action tendencies at level 2).

Evidence for the discriminant validity of the LEAS is provided by
data from the Norms study and the Arizona undergraduate study. In
both studies (n = 385 and n = 215, respectively) the Affect Intensity
Measure (Larsen & Diener, 1987), a trait measure of the tendency to
experience emotions intensely, did not correlate significantly with the
LEAS despite the large sample sizes. Thus, inadequate statistical power
cannot explain the lack of correlation. The LEAS also does not corre-
late significantly with measures of negative affect, such as the Taylor
Manifest Anxiety Scale and the Beck Depression Inventory. These re-
sults are consistent with the view that the LEAS measures the structure
or complexity and not the intensity or valence of affective experience.

BEHAVIORAL AND NEURAL CORRELATES OF THE LEAS

A key assumption in this work on emotional awareness is that language
promotes the development of schemata for the processing of emotional
information, whether that information comes from the internal or ex-
ternal world. Once the schemata are established, they should affect the
processing of emotional information whether the information is verbal
. or nonverbal. Thus, the LEAS should correlate with the ability to recog-
nize and categorize external emotional stimuli. Furthermore, this cor-
relation should hold whether the external stimulus and the response
are purely verbal or purely nonverbal. '

These hypotheses were tested in the Norms study by use of the Per-
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ception of Affect Task (PAT), a set of four emotion recognition tasks
(35 items each) developed by Jim Rau and Alfred Kaszniak at the Uni-
versity of Arizona (Rau, 1993). The first subtask consists of stimuli de-
scribing an emotional situation without the use of emotion words. For
éxample, “The man looked at the photograph of his recently departed
wife.” The response involves choosing one from an array of seven terms
(“happy,” “sad,” “angry,” “afraid,” “disgust,” “neutral,” “surprise”) to
characterize how the person in question was feeling. The fourth subtask
is purely nonverbal. The stimuli consist of photographs of faces devel-
oped by Ekman (1982), each of which depicts an individual emotion.
The response consists of selecting one from an array of seven pho-
tographs depicting emotional scenes without faces (e.g., two people
standing arm-in-arm by a grave with their backs to the camera). The

" &

_ other two subtasks involve a verbal stimulus (sentence) and a nonverbal

response (from an array of seven faces), and a nmonverbal stimulus
(face) and a verbal response (from an array of seven words).

Across the entire scale, the correlation between the LEAS and the
PAT was high (r= .43, n = 385, p < .001), accounting for about 18% of
the variance. Furthermore, significant correlations were observed be-
tween the LEAS and each of the PAT subtasks. When dividing the sam-
ple into upper (high), middle, and lower thirds on the LEAS, the high-
LEAS subjects scored higher on each of the PAT subtasks than the
low-LEAS subjects. Thus, high LEAS scores were associated with better
emotion recognition no matter whether the task was purely verbal or
purely nonverbal (Lane et al., 1996). Furthermore, when combining re-
sults for each of the seven emotion categories across the four subtasks
(there were five stimuli of each emotion type in each subtask), the same
findings for high-, moderate-, and low-LEAS subjects were observed
(Lane, Sechrest, Riedel, Shapiro & Kaszniak 2000). These findings sup-
port the claim that the LEAS is: (1) a measure of the cognitive-develop-
mental schemata used to process emotional information, whether the
information is verbal or nonverbal, (2) a measure of the complexity of
experience, and (3) not merely a measure of verbal ability.

To explore the underlying functional neuroanatomy of emotional
awareness, we administered the LEAS to participants in a positron emis-
sion tomography (PET) study of emotion (Lane et al., 1998). Partici-
pants included 12 righthanded female volunteers who were free of
medical, neurological, or psychiatric abnormalities. The LEAS and
other psychometric instruments were completed prior to PET imaging.
Happiness, sadness, disgust, and three neutral control conditions were
induced by film and recall of personal experiences (12 conditions).
Twelve PET images of blood flow were obtained in each person using
the ECAT 951/31 scanner (Siemens, Knoxville, TN), 40 mCi intra-

1
!
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venous bolus injections of ®O-water, a 15-second uptake period, 60-
second scans, and an interscan interval of 10 minutes.

To examine neural activity attributable to emotion generally,
rather than to specific emotions, one can subtract the 8 neutral condi-
tions from the 3 emotion conditions in a given stimulus modality (film
or recall). This difference, which can be calculated separately for the 6

film and 6 recall conditions, identifies regions of the brain where blood
flow changes specifically attributable to emotion occur. These blood
flow changes, which indicate neural activity in particular regions, can
then be correlated with the LEAS scores to identify regions of the brain
that are associated with emotional awareness during emotional arousal.

Findings from this covariate analysis revealed one cluster for film-
induced emotion with a maximum located in the right midcingulate
cortex (Brodmann'’s area [BA] 23; coordinates of maximum = [16, -18,
32]; z = 3.40; p < .001 uncorrected). For recallinduced emotion, the
most statistically significant cluster was located in the right anterior cin-
gulate cortex (BA 24; coordinates of maximum = [16, 6, 30]; z = 2.82;
< .005 uncorrected). An analysis was then performed to identify areas
of significant overlap between the two covariance analyses. With a
height threshold of z = 3.09, p < .001, and an extent threshold of 5 vox-
els, a single cluster was observed in the right anterior cingulate cortex
(BA 24) maximal at [14, 6, 30].

Traditionally, the anterior cingulate cortex was thought to have a
primarily affective function (Papez, 1937; Vogt, Finch, & Olson, 1992).
However, in addition to a role in emotion regulation, it is now recog-
nized to play important roles in attention, pain, response selection, ma-
ternal behavior, vocalization, skeletomotor function, and autonomic
control (Vogt & Gabriel, 1993). The multiple functions of the anterior
cingulate cortex no doubt contribute to the significant changes in acti-
vation that have been observed in a variety of studies. How can these

- different functions be reconciled with the present findings mvolvmg
emotional awareness?
' One answer may be that these various functions of the anterior cin-
gulate cortex may reflect its superordinate role in executive control of
attention and motor responses (Lane et al., 1998). According to this
view, emotion, pain, or other salient exteroceptive or interoceptive
stimuli provide moment-to-moment guidance regarding the most suit-
able allocation of attentional resources for the purpose of optimizing
. motor responses in interaction with the environment. The conscious
experience of emotion may occur concomitantly and automatically as
attention is redirected by emotion. As such, a role of the anterior cingu-
late cortex in the conscious experience of emotion fits well with its
other functions, but suggests that this role is not exclusive to emotion.
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To the extent that people who are more emotionally aware attend more
to internal and external emotion cues, the cognitive processing of this
information can contribute to ongoing emotional development.

IMPLICATIONS FOR THEORY AND RESEARCH

Emotional Intelligence

Emotional intelligence may be broadly defined as the ability to use
emotional information in a constructive and adaptive manner. Emo-
tional information consists of one’s own subjective emotional responses
as well as the information conveyed by the emotional responses of oth-
ers. This definition of emotional intelligence is consistent with that of
the creators of the construct, who view emotional intelligence as a set of
mental abilities (Salovey & Mayer, 1990; Mayer & Salovey, 1997; Mayer,
Salovey & Caruso, 1999). These include the ability to perceive emo-
tions, access and generate emotion to assist thought, understand and
reason about emotion, and reflectively regulate emotions to promote
emotional and intellectual growth.

It should be evident from the earlier discussion of theory that the
conceptual organization of one’s own emotional life is the core of emo-
tional intelligence. The mental abilities associated with emotional intel-

ligence are all derived from this core. Put in another way, the same prin-

ciples and processes that govern cognition or intelligence in the usual
sense apply to all other domains of intelligence as well, including emo-
tional intelligence. The advantage of the perspective proposed here is
that it provides a coherent explanation for the universe of phenomena
that are captured by the concept of emotional intelligence. Further-
more, it explains their interrelationship and the principles that define
and govern the degree to which someone is emotionally intelligent. -

Assessment of the Conceptual Organization of Emotion

If the conceptual organization of one’s emotional life is the core of
emotional intelligence, this has implications for how emotional intelli-
gence, and related phenomena, are assessed. Currently, emotional in-
telligence assessment consists of determining accuracy in emotion
recognition judgments, making imaginative connections between emo-
tions and concrete objects, assessing the ability to use emotions in deci-

sion making, and the like (Mayer, Salovey, & Caruso, 1999).

The first question is how best to assess the conceptual organization
of emotion in any given person. Although a Piagetian approach has been
used to chart the development of intelligence in a variety of cognitive do-
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mains, the fact is that such an approach to emotions has never been un-
dertaken with children or adults. Piaget’s (1926,/1947) clinical method
consists of asking children questions and using their responses to tease
out the extent of their conceptual understanding. It is reasonable to pre-
dict that the development of a conceptual system for emotions will follow
the same principles that govern other areas of cognitive development.

The most efficient way to assess the conceptual organization of emo-
tion remains to be determined. However, for practical reasons it would
be ideal to develop specific tasks for this purpose and to develop tasks
that would be applicable to adults. An example of such a task is an emo-
tional verbal fluency task, in which the individual is asked to name as
many emotion or emotion-related words as possible in a given time peri-
od (e.g., 1 or 2 minutes). The emotion terms generated are an indirect
index of the conceptual distinctions that the individual has made in the
emotion domain. Performance on this task would clearly be influenced
by verbal ability. However, individual differences in this domain of intel-
ligence are considerable, and, as demonstrated earlier, verbal ability ac-
counts for only a part of the variance in emotional awareness. Creative
nonverbal methods would be needed to explore the conceptual distinc-
tions in emotion made by children in the first 1-2 years of life.

A corollary of this approach is that standard methods of assessing
emotional experience may be misguided if one is interested in relating
selfreported experience to emotional intelligence. Specifically, typical
scales used to assess emotional experience specify the emotion terms in
advance and request a rating of intensity or frequency. An important
reason that such scales exist is that they are time-efficient and have face
validity. What is lost in such an approach, such as the Positive and Nega-
tive Affect Scale (PANAS; Watson, Clark, & Tellegan, 1988) is that the
conceptual structure of the emotion world is largely prespecified by the
selection of the emotion terms, or conceptual distinctions, in advance.
.An enormous amount of information—information that may be criti-
cally important in detecting individual differences in emotional intelli-
gence—is therefore lost. The LEAS was created with exactly this limita-
tion in existing emotion measures in mind.

Alexithymia Revisited

Emotional intelligence is a powerful concept because there is such a
. wide range of function in this domain in adults. One of us (R. D. L.) has
previously postulated that alexithymia, a clinical condition meaning
lack of words (or symbols) for emotion, is fundamentally a develop-
mental deficit consisting of a relative absence of emotional experience
rather than a lack of words for emotion (Lane, Ahern, Schwartz & Kasz-

T T
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niak, 1997; see also Taylor, Bagby, & Luminet, 2000). One of the obsta-
cles to having alexithymia recognized as a valid clinical entity is the dif-
ficulty in explaining exactly in what way a symbolization deficit is the
core problem. For example, if on a self-report scale of emotional expe-
rience a subject scores in the normal range, does that exclude the possi-
bility of alexithymia? The answer is no, but explaining why that is the
case has been challenging. Leaders in this area of research discuss alex-
ithymia as a deficit in the capacity to cognitively elaborate emotions
(Taylor, Bagby, & Parker, 1997). The latter position is consistent with
the view that the subjective experience of emotion is no different in
alexithymic individuals as compared with other individuals, a view to
which one of us (R. D. L.} has taken exception (Lane et al., 2000).

If one redefines alexithymia as a deficit in the conceptual organiza-
tion of emotion, its multiple manifestations become much clearer. As
noted earlier, a conceptual deficit is associated with a deficit in the com-
plexity of subjective experience. It is also associated with a deficit in
emotion recognition ability, a lack of empathy, a narrowed range of
emotional expressions, a limited emotional vocabulary, deficits in the
capacity for adaptive social behavior, and limitations in the capacity for
emotion self-regulation. Perhaps this new conceptual understanding of
alexithymia can lead to more accurate identification of alexithymic in-

- dividuals and the ability to place the manifestations of alexithymia on a

firmer empirical footing.

Another important aspect of the alexithymia construct is its central
and peripheral physiological substrates. The concept of alexithymia
arose in an attempt to understand the psychological traits that predis-
pose an individual to somatic disease (Taylor, Bagby, & Parker, 1997).
The way in which the physiology of emotion may differ in alexithymic
compared to nonalexithymic individuals is not well understood, in part
because findings have been contradictory. However, any such compari-
son is dependent upon the ability to classify individuals accurately as
having or not having alexithymia. In our view, such methods based on
the conceptualization of the condition described earlier have not yet
been developed. Once they are, however, the study of alexithymia will
permit the investigation of a question that is critical to affect science,
namely, the relation between cortical and subcortical structures in the
elaboration of emotional responses.

Neuroscience of Emotion and the Complexity of

* Emotion Representations

One of the challenges in the neuroscience of emotion is to understand
how cortical and subcortical structures work together to elaborate
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emotional responses. As noted previously, we have observed that
greater emotional awareness is associated with greater activity in the
dorsal anterior cingulate cortex. We have also observed in other stud-
ies that the rostral anterior cingulate cortex is preferentially activated
while one is attending to one’s own emotional states (Lane, Fink,
Chua, & Dolan, 1997). We interpret the latter finding in light of Frith
and Frith’s notion of the paracingulate sulcus as a principal site where
the capacity for mentalizing is instantiated (Frith & Frith, 1999). “Men-
talizing” refers to the capacity to infer the mental states of others, a
cognitive function that may be impaired or absent in patients with
autism or autistic spectrum disorders (Baron-Cohen, 1997). One of us
(R. D. L.) has previously hypothesized that emotional responses are
generated outside of conscious awareness and that the process of ex-
periencing and knowing one’s own emotional responses involves high-
er cortical centers. Specific emphasis has been placed on the dorsal
and rostral areas of the anterior cingulate cortex as having differential

roles in the phenomenal and reflective awareness of emotions, respec- .

tively (Lane, 2000).

To the extent that the paracingulate sulcus participates in estab-
lishing mental representations of mental states, intriguing possibilities
are raised by the question of how activity in this brain area may vary as a
function of the level of one’s conceptual framework for understanding
one’s own emotions. This question has not been addressed previously
in empirical research; answers therefore must necessarily be specula-
tive. Frith and Frith (1999) hypothesize that the ability to mentalize
evolved from the action system for the purpose of identifying the inten-
sions of conspecifics and anticipating their future actions. We know that
emotional states may fundamentally consist of action tendencies (Frij-
da, 1986), which can be construed as equivalent to the intensions of the
~ self. This dovetails beautifully with the Piagetian perspective on cogni-
* tive development in that all mental representations at the conceptual
level are fundamentally derived from action schemes. It is therefore
reasonable to consider, as a first approximation, that the paracingulate
sulcus is a substructure within the prefrontal cortex that participates in
mediating the representations of mental states (including emotional
states) of both self and other. We do not yet know whether different
areas of the paracingulate sulcus mediate representations of self or
other, or whether the psychological capacity to differentiate between
the mental states of self and other is reflected concretely in topographi-
cal differentiation of function within this region. Another possibility is
~ that the same subregion within the paracingulate sulcus is responsible
for the mental representation of one’s own emotional states, but that
the psychological differentiation of one’s own emotional states may be
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paralleled by differentiation in the structures with which the paracingu-
late sulcus receives and sends inputs at different moments in time. One
may hypothesize, for example, that the neuroanatomical correlate of a
more advanced conceptual framework of one’s own emotional life is a
greater variety of patterns of neural activity during emotional arousal
that have activation of the paracingulate sulcus as a common denomi-
nator.

The relation between cortical and subcortical structures in the
elaboration of emotional responses raises a fundamental issue, and an
important difference, in the epistemology of the external material
world and the internal world of emotion. A Piagetian perspective tells
us that the outer world becomes known as a function of the assimilatory
capacity of one’s schemata. The degree to which one has simple or
complex schemata for processing exteroceptive stimuli in no way alters
the nature of the stimuli to be perceived. However, in the case of the in-
ternal world of emotions, the “material reality” that is to be perceived
consists of activity in the subcortical generators of emotional responses,
the visceral responses that they engender, and the proprioceptive feed-
back from these responses. According to the model described earlier,
this information is processed by cortical structures that have bidirec-
tional connections with the subcortical generators of emotional re-
sponses. As such, a dynamic equilibrium between bottom-up and top-
down processes may be established between the activity of cortical and
subcortical structures so that the nature of subcortical function is modulated
by the cortical structures. As such, in the case of knowledge about the in-
ternal world of emotion, that which is perceived is fundamentally al-
tered by the perceptual apparatus. The difference between exterocep-
tive and interoceptive cognition, however, is that in the former case the
mere act of perception does not constitute an intervention upon the ex-
ternal world, whereas in the latter case of the internal world of emotion
it does. In any case, an implication of this line of thought is that the pat-
tern of subcortical activity observed during a given type of emotional
arousal varies across individuals as a function of the developmental
level of their conceptual organization of their own emotional lives. Fur-
thermore, it may not be that there is one absolute pattern characteristic
of each individual level, but rather that the relative patterns of activa-
tion across different emotional states vary (become more differentiat-
ed) across developmental levels.

Conceptual Organization Is Culture Dependent

Current evidence suggests that there is both commeonality and variabili-
ty across cultures in the emotions that are considered “basic” or funda-
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mental (Schweder, 1993). One way of understanding cross-cultural dif-
ferences in emotion is that cultures differ in the conceptual framework
with which emotional information is processed. The neuroscientific
considerations just discussed therefore raise the possibility that funda-
mental emotions vary across cultures because subcortically generated
emotional responses are filtered through higher cortical centers, which
are likely highly modifiable through cultural influences. The similari-
ties and differences across cultures may therefore correspond to sub-
cortical and cortical mechanisms, respectively. The nature of the cultur-
ally specific stimuli that do or do not evoke emotions may also be
learned and may involve plasticity of the neural centers that feed into
those areas that generate emotional responses.

An example of the complex questions raised in this area of re-
search is determining whether neurasthenia (a 19th-century diagnosis
very similar to the current chronic fatigue syndrome) and depression
are the same psychobiological entity. The former has been interpreted
by Kleinman as a somatic presentation of depression that is characteris-

~ tic of non-Western cultures (Kleinman, 1986). An important empirical
question is whether the functional neuroanatomy of neurasthenia is
equal to depression minus its cortical components (a failure to incorpo-
rate cortical mechanisms in the distress network), depression plus dif-
ferent cortical components (e.g., anterior insula, an area that special-
. izes in visceral interoception [Augustine, 1996], rather than
ventromedial prefrontal cortex [Damasio, 1994]), or differing cortical
and subcortical activity based on cortical-subcortical interactions that
are bidirectional, reflecting both bottom-up and top-down influences.
As noted earlier, we favor the third alternative. Determining whether
neurasthenia and. depression are different diseases would require ad-
dressing issues such as natural history, family history, response to treat-
- ment, and the like. Nevertheless, neuroimaging research would be in-
~ formative in this regard and would be highly relevant to broader
questions about the universality of emotional processes.

Another important question is whether the somatizing, neuras-
thenic pattern would be associated with a lower level of emotional
awareness using the LEAS. Although the norm in cultures like Bali is

~ for adults to seek a more uniform rather than a more differentiated ex-
perience (R. Schweder, personal communication, November 2000),
that may simply illustrate the plasticity and dependence on environ-
mental input of cortical circuitry. To the extent that greater psychologi-
cal differentiation is acquired through practice, the cultural norm in

' Bali may be an expression of the general principle that one must “use it
or lose it.”
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Promoting Emotional Growth

In this chapter we have proposed a model of emotional development
thit places primary emphasis on the development of a conceptual
framework of one’s own emotional life. To the extent that this is the
core of emotional intelligence, with all of its implications for emotion
regulation, it is worthy of serious consideration as an approach that can
be taught and promoted at the elementary school level. It may also be
used to formulate “how to” guides for parents about how best to assist
their children with the emotional challenges they face (Elias et al.,

. 1997).

A somewhat more complicated question is how to promote the
emotional growth of adults who manifest a delay in this domain of cog-
nitive development. Alexithymia may be the prime example of such a
developmental delay. The literature indicates that alexithymic individu-
als are notoriously difficult to treat in traditional forms of psychothera-
py (Taylor, Bagby, & Parker, 1997). In fact, no effective treatments of
alexithymia have been reported. This may be because it is first neces-
sary to understand the nature of the deficit before an effective interven-
tion method can be implemented. Specifically, our model suggests that
a therapeutic program for alexithymia consists of facilitating the devel-
.opment of complex representations of the subject’s emotional life at
the conceptual level. This will involve much more than simply finding
verbal labels for emotional states; rather, it will consist of transforming
representations of emotion that are fragmentary and stuck at the senso-
rimotor level into a framework of more complex conceptual represen-
tations. This will involve developing an appreciation of what different
emotional states feel like, how they differ from one another, what kinds
of situations bring them on in general, and for alexithymic individuals
in particular, the external indicators of such states, the factors that am-
plify or attenuate them, the behavioral or mental actions that can be
taken to modify the intensity of such states, and the proper handling of
the expression of such states as a function of the social circumstances of
the individual.

CONCLUSION

In this chapter we have extended the theory of levels of emotional
awareness by describing how the levels constitute one manifestation of
a larger phenomenon involving the conceptual organization of emo-
tion. This extension places the emotional awareness framework square-
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ly within the domain of intelligence more broadly construed, and at the
same time helps to clarify how it is related to emotional intelligence.
The conceptual organization of emotion helps to explain variability in a
wide variety of phenomena related to emotion, including the complexi-
ty of subjective emotional experience, the ability to recognize emotions,
the range of emotional expressions, the extent of a person’s emotional
vocabulary, and the capacities for empathy, adaptive social behavior,

and emotion selfregulation. This viewpoint also provides a new per-

spective on a variety of issues, including the neural substrates of emo-
tion, cross-cultural differences in the manifestations of emotion, the
process of normative emotional development, and the conceptualiza-
tion and treatment of clinical phenomena such as alexithymia.
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