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Affect: A Functional Perspective ! /\,
. . .

During the last'four-decanes, dominant thebries, of comprehengion and

cognition—information processing theories, stimnlus-reSponse,theories, and

[y

’ o 4 . '
schema theories~-have ignored affect. In .a recent article, Zajonc (1980)

-

points out:

™ \

Contemporary cognitive psychology simpli' ignores affect. The words $

affect, attitude, feeling, and sentiment do not appear in the indexes of

C . -, i ) .
any of the major works on cognition (Anderson, 1976; Anderson & Bower,
"1973; Bobrow, & %ollins, 1975 Crow,der, 1976 Kintsch, 1Q74 Ladh%n,
Lachman, & Butterfield 1979 Norman & Rumelhart, 1975 Schank & Abelson, ' :

y 1977; Tulving & .Donaldson, , 1972). Nor do these concepts appear in
v A

Neisser”s (1967) Qriginal,work'that gave rise. to the cognitive revolution

- . . x
in experimental psychology. And in the 'six volumes and the 2,133 pages

of ‘the Handbook of Learning and Cognitive Processes (Estes, 1975*}578),

. there is only one entry for affect and only‘Qge for attitude. It is

worth’ noting that both-of these entries are in.Volume 3 in a contribution ¢
, ¥ N b
written by a social psychologist. In the last three volumes~:those~

. N
principally devoted to cognition-~there .are no references to affeét.
whatsoever. . (p. 152 Footnote 3)

1 :

This lack of attention to affective functioning i8 puzzling in view of
the fact that several prominent authors have emphasized the indispensable role .
2 ( .
d of affect and have studied it extensively (e.g., Bartlett, 1932;. Berlyne, .

.”- o . ' ) . e "~ f"“ *
‘ " 4 : -~ r~
’ ¢ £ \
- . L -
-’ " *
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1960, 1973; Festinger, 1957; Hebb, 1955; 0lds, 1973;.Schachter & Singer, 1962;
Wundt, 1907). What is even more puzzling is that authors, from time to time,

acknowledge the significance of affect but’ continue to’devote little’ attention

’

- .
tq it. For instance, Ginsburqiand Opper (1969) writé: ¢

- K

Piaget recognizes that emotiong infY ence thought, and . . 4 he
- L .

repeatedly}cstates that no act“of intelligence 18 complete without

emotions. . . . Nevertheless, Piaget”s empirical’ investigations and

detailed theories. substantially ignore the  emotions 1in favor of the

gtructure of the intellect. (p. 5).'. °

~ o~
"

How can this - -paradox between what 1s preached 4and what .is practiced be

F
* explained? There is one explanation, which may very yell be -the only major

reason: Structural cognitive theories are not optimall§ equipped to deal with
afféct. This supposition is consistent with the fact that structural theories

- that study affect (e. g.* Bower, 1981 de Rivera, 1977, Lehnert, Note 1) have
primarily ignored the tradition#l research on affective functioning. What

e

seems to be migssing is a theoretical framework that is able to provide a basis

for identifying and integrating important affective variables and for

specifying the relation between ‘affect and cognition in -a [parsimonious

. - . - Prd
fashion.  In an attempt to solve this problem, we have. deve ped a coherent

theory emphasizing the functional properties of the neuronal system.\“ The
/’principle aspects of structural models® and their constituent conceptual

metaphors have been discussed by Bransford, McCarrell, Franks, »and Nitsch

’(1977), Iran-Ne'jad (1980), Jenkins (1977), and Iran-Nejad and Ortony (Note 2).

’
-
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Iran-Nejad and Ortony also discuss how a functional theory, diffefs from a

Y

. i . - e . P .
structural approach. Other theories/ similar in spirit to the present

functional approach are those developed by John (1967, 1972) and by Katcﬁalsky

and his assoclates (e. g, Katchalsky, Rowland, & Blumenthal, 1974)

This paper wi{ll first present a' brief dﬂscussion of what a structural

v
theory is 1like and .will contrast it with a functional viéw. Then the

=

* functional view will- be Qiscussid in more detail. Next, we will demonstrspe

that traditional psycﬁologic
of Benﬂxne (1960) Festinger §1957), and Schachter (e.g., Schachter & Singgéi

1962), is more consistent with a functional as opposed to a structural

\thepfi of affect. Finally, we will discuss some of the empirical idblications

of tne fungtional view fpr the study of affective functioning.J We will

i

discuss the functional view only ingofar ‘as it relates directlf " to  the

hd .

.phenomenon of affect. The reader interested~ in other aspects of the

- ~ '
functional theory, sucn as remembering, comprehension, and learning, is

. .
referred to the sources—tited above.: Y
g . .. ; .. ®
e ™ Lo :

7

., Tire Structural 4pproach to Affect and Emotion

#

A¥ an example of a- structural theory, consider first de\ Rivera g (1977)

1

tneory of egotion. While de Rivera defcribes his views fn terms of Piaget’s

%tructuralism, his theory is also reminiscent of another slightly different
. — 4 . -

atructural approack, nqnely; the semantic ~network theories of long-term

memory. In a network ‘mpdel, there'is an abstract multidimensional space .or
network  encempassing . the entire spectrum of psycﬁological patterning.
' Q

Accoijing to de‘§ivera,.affective structures (emotions) belong in such a

- .

O X .
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researchvon affective vari%bles, such .as that
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psychological space. Each ‘emotion 1s a schema in the Plagetian - sense: a
self-regulated, holistic system of transformations. In such a hetwork, “each
different emotion has a place in an overall structure of-which it is a‘pétt"

~ .

determines the extent of their psychological closeness.

¥

. \ . ‘ , ' N ) - . : .
Transformationg are movements along.dimensions of psychological ‘space.
- ’ . N

‘, ] o
Y The transformations are ot changes along intrinsic organismic dimensions,

. »
L3 - I3

Eacze/jipe of emotion (e.g., anger, lbée) reflects different transformat{ons;

such as changeg 1in the activity of the sympathetic nervous systenm (e.g.,
\ /

. changes in heartrate); rather, they are internal fépresentations {images) ' of

overt -or covert changes. involved 1in .the way the organism, as a whole,

interacts with the environment (e;g.,."digging a hole,” "moving away from or

.

toward others,” etc.). They are internalized Piagetian action sequences.
Finally, "the basic unit of emdtional analysis is the dyad (the person and the
2

other) rather than the individual® (p. 37)

* ¢

’
L) .

.. . . i
since it involves "the person moving:away from the other." 'Similarly, ldve is

[TEY
a

”moVemeng of person toward the other," and desire is the "person méving the

*

' fear does ot'manifest contraction (~ contraction). }

X, (de-Rivera, '1977, p. 136), The relative 1location of différen;» emotions

The emotion of anger, for instanca, involves the trangformation of the-

"person” moving the “other” away from the "self.” Fear differs from angér~1 o,

.

» ‘ * M ’
. other toward him.” These transformations gré manifested in ouar bodily
Y ¢ - . . , . »
‘* ‘ movements. Love is a "giving” emotion (+ extension) and desire.is a "getting” .
\ i * . - i ! B N . .
? ' emotioM\(+ contraction). Anger does not involve extension (~ extension) _and - .
M r
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’ﬁike‘de Rivera®s theory, the majorityiéf structural theories of affect
d i .

R Lt

o - ‘and enotion (e.g., Bower, 1981; Plutchik, 1962) are network models. Semantic
; . _ 3 -
. " network models were originally postulated to represent

)

- ) *
‘the long-term memory (e.g., Anderson & Bower, 1973; Collins & Quillian, 1969).

- 2 N ~N \
ip a recent paper by Bower (1981), who extended the network model to explain

\ i B

the state-dependent aspect of emotion. Acéording to " Bower, "each distinet

The most dirot application of these nodels to the problém’of affect was made

a -

LY

emdbtion such as joy, depression, or fear has a!specifib nodg or unit in memory
L " that collects together many other aspects of the emotion that are connetted to
, " + ‘

. it by associative pointérs"‘(p. 135). Other.structuralists, while not denying

‘

v that structures have nodes or elements, emphasize that "the elements of a

.
[l ! ‘

structure -are. subordinated to [structural] 1laws . . . not reducible to
_ cumulative one-by-one association of its elements” (Piaget, 1968/1970, p. 7).

. E-Y - \
. In spite of their differences, afi structural. models sgeem to share ‘at
. d

Yeast two global attributes. First, they aré all intralevel theories (see

i s

. - Wimsatt, 1976): They assume ,FhQF the holistic structures and their

constituent elements are both mental in nature. Thus,.they do not take into
’ i -~ '-,-
account the functional properties of -the biological hardware; mental

~ -

, ' structures _axe characterized in terms' of méntal elements. Secondly, they

N assdme_that psychological permanence is an inherent property of méntal

~6tructures and their organization. It is taken for ‘granted that ‘there exist
+long-term mental structures and relations. By contrast, the fuhctional _view

] .
. is an interlevel approach. It assumes that at the mental level:there are only

i

unanglfzable wholes dud no eiements.1 Elements, on the other hand, exist at,
’ ; * - 3

- ,'%‘ , a .
the meaniné’oﬁ words in

)

?

¥

-,
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the neuronal level; and it is the\?roup functioning of thesg neuronal elements

that results in the creation of holistic mental structures. Furthermore, the

] &

functional view sassumes that mental structures are inherencly transient, and

psychological permanence is reflection of the .corisistent and -stable
functional properties of neuronal elements. . ..
S 7
Intralevel versus Interlevel Reductionism » 7 BANER . ‘
. 4 . : - )
A

e

While structural theqries acknowledge that. the mind. 1is unanalyzablg,

they, nonetheless, proceed to dichotomize and dissect it. It 1s often clained'

¢

that mental structuyes >possess characteristics that are unique to thése } . \
holistic patternsg Conoequently, any elemental analysis of, the structureés

[

will destroy their properties. But since the - notion of elements within a
structure 1is unavoidable, the ischema dis defined as a collection of mental - -

LY - N 3, . -
elements and mental relations -‘(agsociations, rules--e.g., multiplication

4

rules, and 80 on). ' Since a structure is a whole with overrall properties-

K

distinct from the properties of its elements,” one must adopt "from the start

a rei%tional perspective, according to which it is re1ations among elements

. . . j _
.that count”™ (Piaget, 1968/1970, P’ 79). - Integers, for instance, have

structurﬁi properties "which are, quite, different from the properties of number

individuals (Piaget, 1968/1970, p- 7), 35.1is a nonprime\\d ber, while both 3

' and 5, on the one hand, and 7 and 5 on the other, are. prime.

, What Piaget (1968/1970) argues against is intralevel reductionism, 1i.e.,

reductfonism within the mental domain. "But ‘ there- are at least two .

’

functionally distinct kindsvof reduction which are so different. in their -

¥

functions . ... that one 18 1led to doubt aot only-the'unitary model’ of

..

J
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) ) .
reduction but also the primacy’ of ,structure. over function in 1its

[y - : \
characterization” (Wimsatt, 1976, "pp. 214-215). ansattf\argued that the
s
problems traditionally associated with reductionism are only applicable 80

long as one takes an intralevel approach. The alternative to an intralevel
. .o ”

L3

approach is an interlevel approach that attempts to specify the interface

between the mind and the funcdtional ﬁtoperties of the nervous system,

I3

Intralevel theorists often specify causal links directly between mental and
behavioral states. For ' 1instance, Lehnert 8" (Note 1) process . model is

J characterized in terms of affect maps that consist of affective units and

.
Lol

links between then. These links, are assgumed to signify causalities of affect

$
within and across characte:s. The interlevel approach on the other" hand
as3umes that causal interaction cannot be specified strictly within the mental

. . }
‘or behavioral domain without reference to the functional properties of the

.
-~ 7

‘blological hardware. Rather mental structures exert their causal influence

.

on the functioning of neufonal., elements, and the functioning‘ of mneuronal

Dewan, 1976; Katchalsky, Rowland, & Blumenthal, 1974; Maturana, 1978; Sperry,

¢ 1976; Wimsatt, 1976). 'According to Katchalskx’and his associates, the mystery
. «\/ ) .. _,! .

in the old aphorism that "the qualitative whole is more than the quantitative

X B ' ‘ #

. However, 1f the “more" emerges as a consequence of the functioning of

E}ological mechanisms,/it is no longer obtained for nothing. This is because
/

self-organizing dynamic properties of these pechanisms dissipate energy in

) .order to aclieve this. hd .

s

) ‘ R Af fect

.constellatioris, in tn;n, results ‘in the creatiod of mental gtructures (see

15;%' of its parts” 1g in the word more. It implies something for ndthing.

-
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Such arguments suggest that the solution to the parts-whole problem . must

-

be sought in the specification of the functional properties ?f the components

of the biological system and in the way these components function to create
N ]

~ N * N

mental , structures. ° Mental structures themselves, on the. other hand, must be

studied only insofar as such .nvestigation bears on the nature of the

~

* functional properties of the nervous system.

~ Structural theories of affect-and emotlon offen postulaté®a set of basic

¢

emotions that mix to produce more complex emotions. Plutchik (1962) used the
rodul ! -

. . i .
analogy of the color-wheel to illustrate the mixing of emotions. He argued

»

that "it is necessaxy to conceive of the primary*emotions as hues which may
ry in degree of intermixture.(saturation) as well"as inténsity, and as

arrangeable around an emotion—circle similar’ to a color-wheel" (p. 109).

]

Berlyne (1971) has drawn attention to a potential difficulty in)such a direct I v

analysis and synthesis of emotional structures:

\
~ * * -

Attempts to‘list basic emotions are like attempts to diuide the visible

A3

spectrum up into regions of .similar color, with ‘the possibility of adding
to the number of hues by color mixture. The principle difficulty,, with

fcolor as with emotion, is . a lauk of objective criteria, pnd thus of

o

agreement,‘on where the boundary lines should be drawn. ;ﬂ. has, for s
¢ v ot ’

‘example, been established by the experiments of psycholinguists that the

' familiar seven "colors of the rainbow” are peculiar to our . culture;
-
T ‘ 0 N

members of other cultures . dfvide up the spectrum quite differently.

-

(pp: 73-74) © .

-
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to Ye no universal criteria for dividing up the‘ color=.

L4

wheel into primary colors, it has been.shown that the\universals'of color

- * . -9
Bemantics can be explained in ‘terms of the functional properties ,of the

4

. ~ . -(
neuronal elements underlying the perception of color. Kay and McDanigl (1978)

» o
have- reviewed che recent evidence on color-term sEmantics and argue that a

. 4

"widespr d belief fn linguistics and the philosophy of language, Lhallenged

by th’ ta reviewed here, is the doctrine that “there exist ultimate semantic

’ primes which are discrete entities (p. 611). ' As an alternative, Kay and his

'assgciates present a neurophysiological model indicating that "all 'the basic

fm t
‘cplor Eategories of theiwlanguages of the world are based on the s}&

e
fundameutal neural response(categories, whose structures are determined ‘by the
(

firing patterns. of . . . cells in the visual pathway" (KRay, 1981, p. 64).

xSimilarly, the functional view assumes that affect and emotion can, be more

uuuuuuuuuuuuuu ,

¢

readily explained in terms of the functional properties of the nervous’ system_

L4

‘and not in terms of some abstract emotion~circle or uetwork.

4

.
- * [y 0
- .

N

Functional'Permanence and Frame Permanence: An Example and an Analogz g

The second general characteristic of- structural approaches is that they
all place the locus of permanence at the mental level. They all assume that

permanence is a property of mental structures, that-there exists a long-term

memory store or-conceptual network, and, that"it is An terms.of the structure

' - M - ¢

and the orgahization;of such a stofehouse or network 'that.hpsychological

permsnence must be Bspecified.. However, Bransford et al. (1977) and Jenkins

- - &

(1977) have seriously challenged the permanent storage metaphor. They have
.o

argued that this is but one of the many possible alternatives.

* L ~ Y * LI - : . -

. -

¢
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With'%espéct tojpermanence, affect has been treated vastly differently by

) . ' ’
different. writers. For motivation theorists such .as8 McClelland and his

, e

'associates Ce.g. McClelland Atkinsop, Ciark & Lowell, 1953), it is a table

s

- * ‘\ 0
and consiStent instigator of action. For,othets{,(see, e.g., Ryle, 1949), it
~ v e 5
is little more than transitory thtills," "pangs,” and "gléws"” (e.g., a glow

of.pleasuté): P

. The functional apptoech assnmes that:permanence is ;% chatacteristic of
the biolg;ical 'handnafe and 1is reflecte&. id .the .consistent "nd gtable
functional ?toperties of .the ‘components- of 'the netgousﬂ system. ‘ﬂgentai
structures, on the.other hand, ate inherent1§ transient.

> ¢ . 3

* The problem of permanence 1s a particular case of the more generi(

=

‘ptobiem of the pregervation of  form that goes beyond psycholdgical phenomena.

. . .
. .
- L P . .
Lt P * * ‘ ’ -
- . .
. B L2 * - 1 ¥ * ¢

/ I . '
Considgr' an analdgy from Miller®s The Body in Question (1978):-

M
-
N ] .

The survival o£,form:depends\on one of two principles: the "intrinsic

stability of  the 'naterials froﬂ whidh the object is mede; or the.
. { A
) energetic repLenishment and reorganizatioh of the mgz/;ial which is

»

constadtly flowing through it. The subgtances from’ which a marble statue

Lol

b
is made are stdbly honded ﬁggether, so that the object- retains not only -

v its shape bnt its'original matetisl. The configuretion.of a fountain, on

‘the other hand, is int?ins%cally unstable, and it can netein its phape

3 only by endlessiy’feneéing the material nhich constitutes it; that is, by
v, \ .

‘ organizing and inposing structure on the untemitting flon?'of }its 'o;n

L ' N ; .
substance. Statues preserve their shapes; fountains perform ‘and
re—peffdrm theirs. ‘(p: 140; italics added) o <

- e ’ . ) ) <o "_ ’

a ’ .

: , oo SR
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5 : f" Thus, there are two types Efﬁbtructures: stable and unstable. And there’ .
. : typ

-~ (3 . -
~ P « T

are two types of permanences‘ Structural"pe:297pnceg is inherent in the = ¢
¢ ‘ . . . - . N .
h

structure {itself, "anq;ion?l permaﬁence is erent in the functional
$ , : .

properties - of ¢+ the underlying system(s) ‘that create and recreate the :

‘structures. These systems and their properties, are permanent, to be sure, but Q<\a\
A - ’ ' . . . k-] & . .

¥ - . - .
B fdee ' are not the same sort of stuff as ‘the structures they create. The engines,
e, - .
¥ 5. N - - . s

. the pipes, the pressure, and the water are not isomorphic with the ‘foﬁntain

-

they ‘jointly create. Note that by specifyiné the components of the underlying

gystem ani)how they relate, one can understand the way the fountain 1is

ciiiigg; but the latter (i.e., the created fountain) is not ‘reduced to the

former. This is the essence of an interlevel approach. S/ -

. . © - e o ; ’ l/*
- - Structural psycholog;cal theories assume that permanence iz an inherent

- © e emwae o - -5 -

&

t> property of mental structures.: The functional view maintains' that mental

structures are inherently transient. They are created postfuncti nally (see

. ) ) A
IranyNejad & Ortony, Note 2). rﬁé? are formed as a consequence pf neuronal

functioning. And they last as” long as this functioning 1s" re eatsed by .

hundreds of autonomous ' neuronil elements each of which can, 4n principle,

participate in the creation of an indefinfte numbeAlQf structures. ‘ , '

’ - . &

rY)

In aeccounting for the permanence of mental structuies, therefore, it

AR}
L

seems that a° choice would have to be made between twd different levels of
analysis. Oneé can assume the locus of permanence to be’ in the structure and

. attempt to Sp?CIfy long-term mental relations. Alternatively, one can assume

- .

that permanence is inherent in,the functioning of autonomous neuronal elements s
L. M ~

rd - \ ) .
and gry to_spgcify functional properties that would make it possible for these - p
3 ¥ .
, [ , ) 5 : R *
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elements to permanently  and. consistently create and r*‘e'ate t:ransient

. . -

T functional structures. Since in affect and in cognittén, as in the case of
kM . -

-

fougtains, we have to deal with -unstable and” constantly varying structures,

,

" the functional +view deserves serious cohsideration. It urges a shift in’'the

locus of analysis in psychblogy, from- a direct descriptfon of created

structures " to a description of. the functional" characteristics of the
+ - -€, o
underlying systems. However, this does not mean- mental relations must not3 be
% « i : - -
invegtigated. JRather, ity means (a) that a formal theory of mental structures

based on precise algorithmic analyses '‘need - not, and possibly " canno 5 e.

. constructed, and (b) that investigatioh of mental stryctures must not serye

toward an end goal of constructing a formal description of these structures;

1t - must be done in sypbordination to the goal of specifying the functional
;e ) 2 .

properties of neuronal elements. Mental structures are analyzed only insqfar

, " as such analysis directly helps us understand “"the style of the brgin (4rbib,
/

1981). e L@ ' .

Structural theories a¥e best suited to deal with permanenu,"%;uctures.

- e Y

This is probahly why phi osophical structuralism,leads to such questions as

o

whether or not the structure of ' a statue exists in the block of stone before
it 1is carved, why psychological structuralism hypothesizes permanent mental

. " structures in the head, or why many structuralists tend to hypothesize innate

-

structures .(e.g., -Chomsky, 1980). ' According to the functional approach,

! r

permanent mental structures canpot exist; the latter must be., created and

S

k}

H 3
, recréated. - ‘

.
e * . . A .
. - - .
. - B . N
.
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What then” must a functional pquhological (as opposed to an artificial

intelligence) theory of affect do? Clearly*'it must not build a long-term
e ‘? Y.
permanent structural network. Nor must it as an end goal
- <

construct a formal algorithmic, representational system of such a repository .

J

storage or

L

that would be” programmable into a computer. Instead it must (a)

- -

‘ specify how global affective states dygamically relate té localized component?‘

, 3
* # . “n

(e.g.., distributed neuronal elementsl\gf the nerveus system; ' it must (b)
provide a plausible account of

ffedtive valeqse and awareness; 1t must (c)

present a plausiﬂle account of the conc pt of self; and, finally, 1t must (d)

r  affective  variables (e.g.,

place us 'Iinp a better position to

.pleasantness/unpleasantness and intere §§ngness) We hope this éapproach may

esign  experiments leading toward an

,," M | . -

integrated body of data on affective and mental'functioning.' Curyent research
on affective functioning is oarried out under a great number:of "spot”
theories. As Athey (1976) notes from rhe perspective of reading education,

the literature on“'affective factors misseg.the connecting thread of a good

theory“to make sense of the pLethora of inconclusive and contradictory data”

“(p. 739). . * .5

~ ‘ o I,

>

'Fﬁnctional Properties and tﬁe Creation of Affect

- N ,, v «

¢ Elements of- a functional theory of cOgnition are evident in the work of

~

Bartlett (1932), Bransfofd .and his colleagues (e.g.’ Bransford, McCarrell,

Franks, & Nitsch,: Y ’

77); Jenkins-(1977), and Minsky (1980) These authors

have also given special attention to thq'role affect plays in remembering-,

Bartlett draws attention to "the fact . o that when a subject is being asked

.
. % »=‘s A’)! ( 1 . ]
' o .
- - . -
. . .. . 5
16 : b
s, A
- * prs
.
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to remember, very often -thé fi£st\'thing that emerges is sémething of the
nature of an attitude” (p..207). Sidilatly, Minsky maintains that “attitudes

L, . : do really precede profositions” rather than the other '‘way around: . !

.

" In this modern era of "information' processing ﬁéychology" it m%y ?Ef;b A

-

< . . .o -
quaint to &talﬁ' of mental states; it 1s more fashionable to speak of

~

. representations, frames, scripts, or semantic networks. But while we
2 ’ * . !

find i;‘ lucid enough to speak in such ‘terms about memories: of things, -

sentences, or even*f;ces,'it is much harder so -to deal with feelings,
‘ E et . ) T ¢

B - . . ) . ~d
insights, agd understandings-—and all the attitudes, dispositions, and
~ ~ : .
ways of seeing things that go - with ‘them. . . . We usually put such
s

Y
‘i! issues aside, saying that oné must™first understand simpler things,, But

- 5
- -

what 1f feelings an& viewpoip£§ aré'thefsimpler things? (p. 118) ' {

/ - N ¥ -
. . 3

-+

In order to explain meptal states, Minsky (1980) conceived of "the mind . T

P {or the brain) as [being] composed of many partially autonomous “agents.””

He broposed that "no single one of these 1little agents need know much' by B
. e ”< -

- »

. t itself, but ééch Pecognizes certain cohfiguép;iéns of a few associates and_

s

- -

responds by altering its étatp" (p. 119).. fn this section, w& will. try to

4 + e

. demonstrate how a similar‘asgdmption makes 1t possible to present EILusible

agcounts of such basic aspects of affective functioning as awatreness and
1 . . - B,

-

. , . y
valence, as well as the ndtion of self. ' e . ®
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As,'Mandler (1975) has note&, ”conscinusness (awareness or - private

L experience) . . .A‘;kﬂs generated some of the‘-ﬁdst extreme positions in _

. psychological theory, varying from its _denial by‘ gsome behavinriscs to an

v

v \essertion of its exclusive ;Zminance bi some phenomenologists” (p. 12). While

emphasizing the role of awareness as ,an d{mportant parameter in emotional

- functioning, Mandler also points out: . . o . (

/j‘rrénslating ‘the private datum of con;ciousness into useful theoretical’
- " ——— .

-t constructs remains one of the interesting tasks facing theoretical

P

psychology.‘. o We still tend to use ancient and philosophical

~ Interpretations of conscfousness. The theoretica17ana1yéic enterprise

a

that‘pronerly dissects the‘ordinary language meaning ofﬁconsciousness and
* \ -
construets theorétically fmeaningful terms and p%bcesses (and ng} just a

- - g’single’stane or mechanism) ig/still to be undertaken. (p. 12)

%ﬁThe influence of the single-unit philosopBical view of consciousness‘ on
. neurbphysiologic&f research has beer discussed by Luria (1978). The primary

’ purpose of this research has been to identify a unitary neuronal structure
. ~

. whose'. stimulation would give ,the individual-conscieus experience and whose

- .. .
o destruction would render the person uncomscious. As an alternative, Lutria

* N
~\\\\‘*proposes whatq§he c¢alls a sémantic and system—based explanatién of awareness,.

. one that goes beyond the ndtign of consciousness as a changing state of
‘ - . a H

wakefulness that results from the activity of the reticular formation.~ Luria

‘ * PR | [y

emphasizes the contriﬁqtidn of other .brain regions such as, posterior and
r - o -

frontal cqrtical areas. He writes:”

.

1

-
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s Atteupts to seek the material substrate of conscilousness at . the single~

f .
3 L. ’ ’ . Al s
+

unit or synaptic level . . . - thus begin to be seen as completely

« o hopeless. The cerebral basis of man”s complex, semantic, system-based

+

conscious activity must be sought in the combined activity of discrete
brain systems, each of whfch makes its own special contribution to the

: )
*  work of the functionaﬁfsyst;afas a whole. (p. 31)° .

\ ( E

H

Mandler”s and Luria“s quotations seem to call for a distributed account

. of awareness. Similar suggegtigns have been dade by Sperry (e - 1969K 1976)

14

and by Restak.(19z9, 1981). According to Sperry (1969), ~conscious properties

« o « are directly dependent “on the action of the component neuronal elements”

. =
-
”

. r
(p. 534); and as Restak (1981) put it, it £s possible "that the interaction

between millions ‘of neurons-within the brain induces compiex electric fields

) ) v)’xat are ultimately responsible for  consciousness™ (p. 19). ‘However, the ¢ -

A

+ ' details of a distributed account of awareness have not yet been spelled out.

. This section attempts to present ‘such an account. ' . ) PR : !
P P

‘ luifmi

I

1] ‘9 . .
The locug of the generation and perceptiog o£ awareness. The ’éentral . ‘

~ ) .
’ assumption of the present functional vie;k\Ts\thag/there xist physically

’

" unitary and functionally autpnomous neuronal elements that can ‘function, in

i €

’ o principle, independéntly of vpther neuronal elements and, therefore: ¢an

[ - -

participate in an,indefinife'number of functional combinations.“ "One possible (/
outcome of considering discretg systems' embedded in a continnous-system would /

. . be the subordination Sf ‘obvious structural discreteness to a functional one.

o
the spatially discrete elements could be brought to functional continuity

. * -

. « + . of the structurally continhous medium to ,'functional (dynamic)
. ‘ N /
- : . : / -
/
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p. 78). The p edominant principle that determines functional properties of
i ) ; (“l ,:{.

T a

This‘means that each.heuronal element is specialized, or 1s capable of getting

\

)
specialized, ®o function in a unique fashion and, thereby, to manifest some >

spjﬁific functional properties. One such property is the generation, by the 'k
element as a neuroanatomic syst;m, of a unique feeling of awareness, a means

of "communicating" to the glo;al system that "I, the functioning‘element, am” N
,in a stat;;;f functioning (activation or inhibition), either singly (explicit Tt

.

awarenqss) or in combination with other elements (implicit awareness).

Al

Conceptualized in f%is fashion, aﬁareness can equip the overall system not .

> e’

nnly with a means of directly monitoring the activity of its components but

also with a basis  for distinguishing between them. This is, however, to speak

metaphorically. In funétional ferms, the active element is assumed to be‘ at

@

t

v
3 .

the same_ time the creator and the«perceiver of awareness. Awareness\mediates

b3

theé element-system relationship by means of two complementary mechanisms of

-

simultaneoua and independent functioning, which will be discussed later.
: . ; .

Functional constellations and nonspecific ' awareness. ]unctional

. . u

v
properties qf~individua1 neuronal elements are specific properties, they can, T,
2
in principle be traced to a specific physical system, the element itself

' ¥

However, 1t must be emphasized that neuronal eléments do not represent - {

==

. _

particular emotions or ideas. - The latter are created when a great number of
c .

elements -function simultaneouslyt Such  functional combinations have

nonspecific properties, properties that cannot be traced to any one specific

f

] A

. - P . -

.
‘ -, O ) '
- B > & 2
.
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A
physicai\’systed. Mental states and patterns, therefore, are nonspecific and

unanalyzab : in tnis particnlar ‘sense, as are, by analogy, thé physical
\ t L t .
(structural) ‘properties of water. It is not clear. what, oxygen or hydrogen

‘

contributes to the physical properties of water;. it is only possible to see"

.
¢

N * ,
that such properties emerge when the two gases combine. The func}ioning of

’ \
the neuronal system and the generatiOn‘and the experience of ‘awareness can be

. ) .
conceptualized more -readily by analogy to a light constellation. Imagine a
constellation of lightbulbs in which -each individual 1ightbulb is painted a

unique color and,fconsequently, produces a unique pattern of light: In such-a

‘ constellatlion, when a subset of 1lightbulbs 'is 6n,i it creates a unique

\

nonspecific 1light pattern. The pattern is nonspecific because its global
properties (i.e.) the overall - color of the generated 1light pattern) are’
crefited . by 'group'functioning of -several lightbulbs and can be traced only to.

the funetdioning constellation as a whole and not to any discrete Qspeciﬁic) )

[

element (i.e.; to'any éne lightbulb). . ' s ‘ ’ .

~

~ . . !
. An ihportant congequence of thig view of awareness 1s that changes in

; 4

awareness occur .as a function of changes in the functioning of underlying

.

neuronal elements. At one extremg, abrupt changes mean sharp awareness of- the

changing elements. At the other extreggé no change'in functioning generates

~»

no awareness. By analogy, changes in tﬁe overall light pattern generated by a

set -of eolered lightbulbs can .::ome about when new lights go.on, old lights go -

off and/or when some lights go brighter or dimmer, net by changing the
.'@

3 . ‘

reéultant light pattern itseif into a new form.

« e

. . ) ha
; o " Affect

\
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If the present’view is correct it means that, within certain specifiable -

' /// ! constraints, the constellation of neuronal elements that are aégive at\a gibthﬁ

\ 1

moment will combine to create a’ unitaty functional patterna&gnd consequently,
\ “

<
a unitary feeling 'of awareness. Evidence for such combinatorial-nature of . .
(/ awvareness comes frouxfhe split-brain research carried out by Sperry (e.g.,

1968) amd others. Th¥s evidence suggests that in the normal brain, the right ‘ ‘

- .
' - H . - -
’

and left hemispheric components combine and fuuction as a unit. in the causal

~

’\-—\BEqnence of cerebral control. In the divided brain, on the other hand each

. M ’ / .
& hemispheric component gets its own separate causal effect as a distinct

entity” (Sperry, 1976, p. 174); in the latter case, each separate“ﬂemisphere

-

s ,\ .
forTs its_own unitary functional combinatiod; each hemigphere creates "a mind

- " of its own.” ‘ \\".i u ‘

. .Finally, .the interface between the functionally autonomous neuronal

/ 7
L4 / s L4

elements and the nonSpecific, postfunctional psychologicai patterns may be

,in geneticsﬁ' At the genotypic”glneuronal level, there are specializedr
neuronal elements th4t can, like genes, participate'ln an indefinite number of

' comUindb{(ns. The ,psychological level itsel however, corresponds to the
phenotypic level. In the same fashion that a partidylar combination of fgenes
. . acts as 'a basls: for the creation of a particular:organism with parEIqular

9 -

phenotypic characteristicg, a partiaylar combination of neuronafl\lements .acts

1]
]
. y to, create a particular psychological structure. The analogy, however, breaks

down ag far as .the relatiye permanence of phenotypic oréanismic structures, as

v . * e [

LI .
opposed to the tyansience of psychological structures, is concerned. Grown

s ’
. ¢
v »

‘
5 y . *

~

L
)

[




\}

— .

. . T . ‘ Affect.

P - 21
I , \ :

organisms, cannot be “undone” into their elementary genes, so the latter could

each participate in  some other organism. Psychological structures can,

. ‘ ~

presumably, "uncombine,” at the éenotyﬁic level, intp their component neuronal LT

v .
’

* elements.

»

-

The Combinatorial Aspegts of Mental Fun&tioning

N -

What holds the system together? A éystem comprising functionally
B 1

. ) .
autonomous elements that ‘Interact via' the establighment of transient

- ~

é? " postfunctional relations conéti;utes a fully dynamic syst%L. In order to rum,
eoe _suEh a system would have to somehow resolve two problems, both having fo do

AN
with how the complex system holds together as a unitary coherent entity. -

2

First, the component elements would have to hﬁve éohe/way of establisﬁing
/ - ~ ‘ 1 “
dynamic redations with the overall gystem and vice versa. Following Bartlett

(1932),- we believe that the meghanfsm responsible for such interaction.is

-

x . .
awareness; the active compqnent element 1is the creator and the perceiver of a

= ' » ¢ PR

uniqué feeling of awareness, the?eby catching, via its very functioning, the

"attentiod” of the 6verall‘sys£em by becoming itself the focal center of

awareness ih it. As 'Bartlett states, awareness gives the system a way of

- . § ‘ < s .
“turning round upon itself."” 7 5 -

1
o

Hecondly, ‘the componenkp'elements. would have to have\\ﬁome wéy‘ of
. egtablighing dynamigkrelations among EhemSelves. What sort of mechanism would

. Y ‘Y

) render this interaction possible? The functional view assumes that the causal

t

: (_ocus of element-element interaction must also be sought in the -functioning_ of

4 . - .
the specialized autonomous ‘element itself. For instance, a functioning
elelment ¢an generate a unique pattern of physical energy whose presence in the

»

o I
. \ . g
.
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system can, in turn, serve as/a sufficient condition for another specialized -

element, or a constellation, to get activated.

»

Three types of functiopal relations may be’ hypotbesized consonsnce, ‘o

I - dissonance, and irrelevance (Festinger, 1937). Two (ot more) "neuronal

.

. . elements are consonant if they aré speclalized such that functioning of _one

. . Fad - ! /’
- element leads’' to initiation of functioning in ne other. One way this could i ’

. .

happén would be {f the functioning %f the first \'element resulted in the ,
generation of a unique pattern of energy which\would, in turn, serve as

(sufficient) condition for the second element \to beg a. fnnctioning. The ~

. : functional relation between two elements is irrelevance 1 functioning of one |

¢ Al . L. o -
has no effect on the functioning of the other. -

- -~

Runctional dissonance arises when consonantly related elements tend to -

function in a direction opposite to the -one required by -their consonant

. functioning. Suppose the consgnaat—:eia;::: between A and B 'is a tivation-/
€ N M . 4
activation ?nd between C Vand B is a ation—inhibition. Dissonance will
arise 1f A and C.tend to function simul neously;.§ince'this will cause .to

) fluctuaté 1ip two 955335fe functional directions, namely, activation (due to 7

stimulation from Ag/and inhibition (due to stimulation from c).

-

Thefsimple system of 'postfunctional relations hypothesized here can

. - ' -

provide ‘a basis for explaining the creation and recreation of affective and

5 H

N cognitive patterns. Together with avareness, it also makes it poasible to see

how component-compdnent and Syskem—component interaction pay take pl,re.
i“ £
. E transient aspect of mental combinations. In a fountain, there 1s

only ome actual configuration, namely, the configuration of the (present)

~
o

r3 LA >

#
~¢/
F ]
v
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. - moment. Past configurations no longer .exist; nor are’, they relevantc‘. By

'
<@
- P . . . -

analogy, the' only actual psycholoéical,pattern 18 the" schema-of~the~moment,

»

. the totality of the- functiohing neutronal elements-:distrihuted in various

- . & >
N

regions of. the nervpus system. An emotion 1is a schema-of-the-moment in which

. .
. the affective component is predominant. . .. . F ' )

o . ) \ .
S Thus, emotiong, ags well as ‘other mental ‘structures, are transient , -

- "~

-

phenomena and 1last only as long as the underlying neuronal elements' maintain

~

functioning, in the same fashion that the fountain lasts only ag long as the .

undérlying system runs. There is no need for storage of any mental frames or
4
any other mental entity. (For a discussion of the problem of remembering, see,‘

Iran—Nejad & Ortony, Note 2.) Furthermore, beyond the functional constraints
imposed by specialization of autonomous neuronal elements (e.g., _consonarit anf'

\ k3 L
irrelevant- relations) there 1s no 'need for, any underlying structural

> blyeprints. As Arbib‘Cl981).put it, "we can no longer -think of: a single
< + localized schema for each familidr object in our environment, but we tst '

: * o~ § Lo - ' .
rather imagine that the appropriate pattern of activity can be reproduced” ’ :

. _€ps 33). This is especiallyﬁﬂtrue if we think of a concept as a transient

® ¢

patterm created by the activity of autonomous ﬂ;;tﬁroné’l elements distributed ®

‘across %arilous . regions (visual, auditory, tactile, olfactory,‘etc.)’of the

L] .
nexrvous, gsystemn. \ “+ * '
® \ - .

While mental structures are transient, duration.‘of .funétioning in-
B t
autonomous -neuronal elgments can vary., Some elements are always active or

follow a regula; functional rhythm (cycle) Elements involved in the concepts °

s v

of self, of time, and of space are examples.\ Functioning of other elements is -3
\ " - ~* '

. more transitory, . . L

H
i

25
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' Initiation of functioning “in neuronal elements . takes place either
N v .~ z . .

4 ~

endogehously or exogenoﬁgly. One obvious example of endogenous initiation is.-

2
L

- the activity of those neurona}l elements that are‘involve in the awakening of
- .

) .. _ the organism from sleep. Another example is the activation of neuronal

elements as & function of their logiCal or pragmatic

- -

consonance .with other,

t -+ active .elements “in the schema~of-the-mqment. E*ogenous initiation occurs

L

independently of the schemgrofrthe-moment; for instance, when

H

neuronal

-

elements get activated under the influence of ekternal energy patterns (e.g.
ot textual stimuli) ‘ - . .

5
~

3 - v
" Resolution and-Dissolution Aspgcts of fhe Schema-of-tHe-Moment
k_' g _— 7 "

\]

-
¢

.- If neuronal -elements generate energy, patterns that” provide sufficient® -

+ conditions for other elements to get activated, how is it that upon the
* activation of the first element,

all other elements subsequently related to it

‘e

do not . get activated in some sort of a chain reaction? The first reason for

this is that particuIar elements (or constellations)

e
>

-oftén function in

combination afhd, when they do, their characteristic,energy;pattern combines

‘#rith that"

of other elements to form interference patterns (see Iran~ﬁejad &';

-~ 3
oy
J(

.
<«

-

Sy
C Ortony, Note 2, for a‘'discussion). These'interferenée patterns are different + .
from Specific energy patterds generated by individual components- and, .
A
consequently, cannot serve as sufficient conditions for the activation of Q§~‘
. L
elements that they would otherwisefactivate. In other words, the generation ‘f?%&
TEN A ) ) . . . . -g' ‘. . ti
of a characteristic Gt

energy pattern can activate other elementsg only ig'the

element (or the constellation) functions independently of other elements.f’ The

- v

. ’ AN a0 .
second reason that' a reaction chain does not oclur 1s that internal energy
' K » . i o . X

K
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. patterns are not the only soutce of initiation. Often, elements At must

O I |

enter\the chain of activé‘tion, 8o to speak, have to depend on ext rnaT/nergy

patterhs. For these and perhaps other reasons the development of the schema-

. - ‘ ¥

of-the‘-momet&is always consttained by the extent to which the problenm of

‘initiation * of functioning in neurpna.l élements 1s gradually resolved.

-
»

!
.

de\velopment of the s%hemé-of-t»he-moment_ than cmmnation.

’ .

. /, .
\ A particular schema-’of-the-momen't can be either resolved, resedving, or
unresolved. A resolved°schema-of-the‘moment' is one'.in which all the elements

p 2 ¢ ’

* function in a ~hau':mon:l.ous (consonant) fashion and, con‘seqtient\ly, the global and

.
A '

local functioning go han in hand. Completene.ss (closure) is another aspect

*

of a resolved schemg,-of-the

t. A resolving schema-of-the-moment is8 one

‘in which ,a\l‘f ‘the.. local elements cannot y€t function in.a harmonious global

. b
fashipn~—because in order to do so, functioning of “other as yet inactive

- * -

. ’ - - .
elements is necessary. However, since'consonant elements afe constantly being

.

intr-oduced, the dynamic mechanisn that moves the schema toward resolution . is
: » . -

kept alive. "An unresolved schema~of-the-moment is a (temporétily) “stalling”

-

schema which cannot move in the direction of resolution be;cﬁuse new consonarit

4 W &

-.d & . . .

elements fail to get activated. . ‘ ‘ .
R Ve . .

s

¢ No¥ all schemata-~of-~the-moment can be characterized by resolution. The

latter \Is a combinatorial*- gechanism. " Any system comprising auf\‘onomo'us

. *

felements, musJ: have some’ way of unbindin already combined elements " in
-4

N

order for the“lattet to be used in _combinations.’ This is 'aecomplished by

R

-

what might be'callel,d schema dihs’olution; Thetefor;e), in principle, a schema-
. - . & ) . ? 7 R . . .

I .

B ' b .

O 27,9.?

Consequently, the term resolution can more aptly describe the dynamic

-

»

3 L
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of-the-moment * can also be disgsolved, dissolving, or undissolved. A dissolved

Ay

schema~of-the-moment is one that can maintain a coherent organization only . to

the extent that many elements dissonant with i® can be inhibited. The global

. [ 3

* experience of the moment may be labele:q as "uncon A dissolving.
. ke -’ .= * (

T . .
.schema-of-the~moment is one that is in a state of crisis because, while the
\ -

" schema is not yet totally disrupted, dissonant elements are being }ntroduced. .

An  undissolved schema-of-the~moment 15 a "stalling” gchema which cannot move-
/\ ’ ‘g - . ’ Lo :

in the direction of dissolution because furthgr dissonant elements fail to’get

v

- - . \
introduced into it. i .
q 7 “.l’! = ‘ -
- K" ' \ ’
Nonspecific Properties gf_the%Schemafggrthe-Moment s ’ -
L3

7

i

If one considers the configuration of a fountgfﬁ’at'a particular point in
. + A / »

-

time, a set of unique global propertiegfjﬁp/be identified~—-the particular

shape, theﬁsilverish beads or spray, the d%;‘used uﬁ.edénté, the spund, and so

-

on. These are nonspécific properties bgcause, while the ‘fountain consists of.

- . «

a great ngfyer of specific springs, fhe properties of the whole fountain

~

L4 . B
cannot be traced to any discrete underlying ecomponent; they are the creation

[ 4 .
of the aet of combination. logously, every schema-of—-the-moment has its

unique global propért1e8 If the funagional tﬁeq;y is8 correct, the relevant

variables influencing

%

such factors a

e global properties of the schema~of3§he;moment are
A » @

awaréness valence ‘(positive, -negative, or neutral),

resolution/disselution (résolved, resolving, unresolved, ~ dissolved,
dissolving, ‘or undissolved), independent/simultaneous functioning (local or

global fécus), and changg (gradual or abrupt). A ‘resolved schema~of~the-
' ' . ‘ — ‘ , @*
moment can give rise to such feelings as ‘coherenéé, completeness,

K

PRGN .

ST S
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meaningfulness, contentqent, and so on. A:resolviﬁg‘ eea-of-pﬁg-momenf may
Pgenerate suspense, uncertainty, expectation, interestingness;, ;nq anxiety.
Similar feelings of ‘éwareness may be asspci;ted with unresolved (e.g.,
incompleteness, discontent), dissodved (e.g., .incoherence,. senselessness,
anomaly), dissolviné (e.g., confusion, pygziemenf), and undissolved (e.g.,
stress, restlessness). It is beyond the scope of thio paper to discuss in eny
det;il internal state coqcepﬁg‘in the context of the functional apprdaeh.
Therefore,‘ we’ close tﬁig‘eeg:ion with the hypothesio-fhat facﬁors governing
thweaning, categorizatio?, and use of internal state words (see, e.g. Hall
. . & Nagy, 1979) may vary along the functional dimensions suggested here.

.~ . > . R
Consider, for instance, meaning. Earlier, it was claimed that awareness 1is an

indiSpensable a8pect. of affective fungtioning. If this is truey, it must \\\\0
somehow _be reflected in the meaning of internal state words. The _ .

unacceptability of (la)=(1le) supports this claim. '

(la)# I am angry'but INgm not aware of it. R

(1b) PFather Brown b&lievds that God created the world in seven days but
he 18 not aware of it.

(le) I remember the name o - my ¢ousin but I am not aware of it.

-

" In fact‘/if the functional theory is correct, there is nothing else éo
a»

the' meaning of internal state words than gglgftansienk state they refer to.
o~ . e
. " This- counterintuitive claim is in digrect opposition to the nétion that there

exists & permanent répregentation for the meaning of every word in some R

alleged aemazfic neiwdék. The fact that (2?) is more acceptable than (2a)
tha

t our intuitions contradict the pre-existence of such

}

. suggests

representationst
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-(2a) 1 know the meaningpof the word structuralism but I have forgotten

N . . 4

. it. LR . - :

- 8

S
(2b) I have Piaget”s book called Structuralism but I have forgo

LY a N E - . e
where I have put it. - .. ) ) -
If forgetting meaqt that "I have the meaning represented in my head but”I

fail-to find and td access 4t,” as some structuralists would put it, then (2a)

would have to be'as acceptabf:'as (2b). .Given the functipnal view, the term

. r . i
know can only .be . meaningfully. applied to the transient - phenotyplc

psychological Tevel. It is often suggested that people might know something
% o

.,2\.,‘ - -
without being avare- of it. The unacceptability of (2a) indicates that our

intuitions contradict this. What we are not aware of is not (yet) ~what we

PR — __ieu. Y R

know; and what we‘ remember is not what we retrieve but What we concelve

4

(’ctéate) o ;‘ . 3 ” ) ' v
; ¢ C

Ll

Mental Punctioning gpd the Self -

%

P -

Iraditional research bearing on the phenomenow of affect, especially the

%

research *motivated’ by consistency theocées (see, e.g., Abelson, Aronson,

McGuire, Newcomb, Rosenberg; & Tannenb:z?(/’ 1968), suggests a close
ance,

¢

interrelationship among the self,. diss and affective valence. The

nature of thia interaction,.hGWever, is currently unclear. Perhaps the major

- -

reason for this ig that, we. know nothing - about the self~ beyond , the

- e
phenomenological,.ordinary language notion of self, a unitary homuncular

entity capable of performing essentially everything the individual as a whole

can do. For instance, Puccetti (1981) speculated o:?the basis of evidence

-

from split-brain +patients, that there are two selves,“ one 1in each

i - .o - g o=
o -3
5

B0

% . . ' -

.
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-




oy

0 . — ( N Affect .

") : : 29

-

A hemisphere. In her commentary on Puccetti’s article, Churchland (1981) argued
— ¥ ‘ ) - . . -t .
' that\vjhe controversy over the number of selves and their location is like the 1&.“
- N . N . v 2
dispute over how many’angels can dance on the head of the proverbial pin. The

;:if, like angels’ and demons). "is so ill-defined that we do not know how to
, begin to count or what to take :l a reasonable estimate. In the absence of o
‘égeOry»’toiprovide princiaies for individuating, one man”s considered judgment

is another man’s‘Best" (p. i03). L
While the phenomenoLogical ordinary language can easlly lead to <the
notion of self in terma of countabie homuncuii, the‘functional view provides
the‘EonceptB and the langfgge for a plausible distrihuted account of the
>nature og .'self and 1its interaction with other.‘aspects of affectdve
functioning., It méses it‘poéstbie to see“ ho§° the phenotypic, psychological

, ~ level and the genotypic neuronal level might interact to create a.unitary
. =

edperience of self—awareness.

c At the phenotypic psychological level, the totality of -the  functioning .
"’b 3 ’ ‘ ’ - ) ‘1‘

,elements ‘of the moment - combine to congtitute the unitary experience of the

- L}

moment. We will refer to this unitary experience as the inherent self. That

1

- this global experience does constitute an (inherent) selfj%ér been suggested
by Zajonc (1980) ZajOnc cited evidence euggesting that "the -self involved

o o o 18 probably some global and general impression suffused with affective .,

- N . PRI '
' quality” (p. 167) ‘In contrast with the inherent self, th:re is what might be
i (’!called the’ acquired/ concepbf of gelf. This aspect of the notion of self K .0
. .involve; the particular ideas about the self and is based, at the genotypilc - ¢
= . ‘level, on active neuronal elements that, by themselves or in combinationnrith ‘ ‘J

' ; [] M .
- * y N A . ,
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other active elements of the moment, cteate our self-image, self-esteem,
A .
personal history, immediate or long-term concerns or goals, and so on. Under
© : T

normal circumstances, the inherent self—the schema~of-the-moment-—-always
includes an dimplicit concept 6@ self. ’However, given the functional

L4

perspective, it must be possible for the inherent aef?;'to exist without. an

active cfgzz;t ‘of self. And indeed, this seems to be the case. It can

gpen,'fot instance, when, as a result of some dramatic life-threatening

incident, a"person forgets everytﬁing up to the moment of the incident. The
permanently actfVe elements égeating the acquired’ concept of ‘self somehow

undergo "inhibition. The inherent” self, however, does”not go away. Even
J .

though, the schema~of-the-moment may persist in a resolving state until
everything is back to normil; the overall sénse of unity is presumably never
' - N L=

lost. . e -

14
M *

(s

At the genotypic neuronal level, zggre are only functionally autonomous

specialized . neuronal elements, each ‘of which generates a unique feeling of

awareness. At this level, the categories into- thch the neuronal elements

o

fall may have a beariné on the notion of self. For instance, it can be

. == .
- assumed (a) that all the gpecialized. neuronal elements fall into three broad

' . : - #
categories with egpect to the wvalence of the awareness they

generafe-poéiti%é, n¢gative, and neutral-—and (b) that positive and ,neéative

A

elements somehow (e.g., via gross phylogenetic specialization) constitute two
" ¢

mutually inconsistent sets (or neural networks).

. )} How do the phenotypic psycPoldgiEal aspects of self (i.e.; the inherent

geélf and‘the\acéuired concept of gelf) relat% to the genotypic neuronal level

M ‘ . l .

LT,

= "
.
* . - a -
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(i.e., to the three categories of positive, negative, and neutral neuronal
‘elemenis)?' It may be plausibly assumed that only the‘negative elements are,

via gross phylogentic specialization, "self"-dissonsnt. It would follow that ? N
“both positiva~7and neutral elements are;sé}f~consonant(,,Note that, given the

notion of the %Lherent self, there can be no self-irrelevant elements. The -
acquired concept of self det rmines ‘the long-term valence of the self .and.the
inherent self is_responsible for the transient valence of it. Thus, a person ~

having a concept of self involving many negative elements (a low self-gsteem

- ’ ~

individual?) would be ordinarily in a negative mood, even though, the inherent

aspect of self may bring transient euphoric spells to the extent that positive
» . o\ e '

elements are momedtarily introduced and to the extent that the negative

-

elements ordinarily involved in the concept of self get inhibited. Similarly,
a predopinantln positive concept of self (a high self-esteem individual?)  may

» be caught 1in an aversive situation, if the inheYent self is pred nantly

negative. . . : ) . . . ,ﬂ/ .

Thus, according to tpe functional view, there can be no homuncular e%f
- — ®

to reside in some location in the head. Self-aware { is a distributed -

4
phenomenon inherent in the very functioning of whatever peciglized neuronal
s ¢ ( a

4 .
v - L]

elements happen to be active. Thus, as' long as the overall neural network
remains funct onally intact and some neuronal elements are -functioning, tney

combine ‘toﬂ create the inherent self. To the extent a pﬁrticular portion of

. . . »

the network is disconneEted (e.g., one heqispnere), integration‘ between that

portion agd‘ the .disjoined portions -(e.g., the other hemisphere) will be

. : s L
hampered. Thus, the distributed view of self-awareness is consistent with

-
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‘compoqent (consisting of one or more neuronal elements) to  function’

. . )
inter—' and intrahemispheric unity. For instance, in a split-brain patient,

one hemisphere may not know what the other hemisphere Just~did 1if -1t is

separated from it. 'And since each hemisphere is in contact with an otherwise

intacu neural systep, whatevet neural elements are active in it will join to

- - e >

constitute a lt’mitary self. ’ . .

The distributed view of self also means that as long as some neuronal

[

elements are active, the unity and the identity of the inherent self is
: . 2n S .

preser%ed. Even in the-most fragmentary dreams, we seem to somehow 'main;ain
~ { .
the identity of "a unitary self and the feeling that it {s "me" and no one
else. ’ . . . \
. ¢ ~
Attentional Consequences of Neuronal Functfoning

Global functioning, in which a constellation of elements function in a

-

simultaneous and harmonious -fashion, has the advantage of allowing the
‘ . - ?
totality of the psychological experience of the moment to constitute a unitary
. - .

- - .

feeling of self-awareness chatacterigftcrof a single individual organism or
= ' 4

‘self. However, if organismic systemg were only capable of global functioning,

\

they would have (a) no way of becoming explicitiy aware of the functioning of

their constituents, and (b) they would have no control over .them. Therefore,

¢ 14

as Bartlett (1932) has noted, there must be some way for the individual '

indepéndently 1in the context of _the qyeérall schepa~of-the-moment. By
N | T
independent functioning we mean that. there should occur a change in the

v
-

functioning of a particular component, compared to fhe global level of
o , .
functioning of the schema-of-the-moment. JMhen such independent functioning

-
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occurs, the particular component becomes the center (focus) of awareness (or
» ) * '
‘attention) of:the organism. Focusing or attention may be either local, if an 3

element or a local' constellation manages to funceion'independently, or global,

L}

whep the element or'constellation functions in- unison with the globai schema- .
Y

of-the-moment. .+ Local focus leads to explicit awareness of the particular
LS . .

component,’ and global focus to implicit awareness of it. According ¢to this

’

view, independent functioning is simultaneously a mechanigm responsible for

-

H

attention (broad or focused) and for awareness (implicit or explicit). If a
constellation of" neurons do not change their (rate of) functioning, we will

not be aware of them. If they change their iunctioning simultaneocusly with

- ’
=

LN

other groups of neurons, we will be implicitly aware of them. - If they change . -

—— - . .- - . = = e - n

their functioning as a.single group by themselves, wé become explicitly aware
1 ‘ S

\ &
O

of them as a single unit.

. The scope of independent functioning varies and may be constrained by the

A -

o physical organization of the neuronal system.  Consider a neuronal

3

= organization which is highly consistent with the known organization of the

i L

. ’

brain: Assume that the totality of neuronal elements divide into several <.
grossly specialized (gross specialization being determined phylogenetically)

local neuroanatomic regions~-the visual cortex, the auditory cortex, the motor

¥ L

., - cortex, the pleasure/unpleasure areas and so on. Let us assume _that fhrther PR

T specialization of the neuronal elements within each of these areas occuﬁf

/ ) ‘
Ty

ontogenetically such that, at a given point in the lifeé of the organism, each R

region containg" its own repertoife or pool of specialized‘neurons. At the

\\ most global level, some elements within each and every area would be active, o

4o . .o
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nt elements, dfstributed in all the areas qould ‘

’

hié'qbuld create the %ost nonspecific experience of

and all the active cons
» - function harmoniously.

: ‘. .
the moment--the global inhéﬁent self. At the next level, ‘while neuropal : o

/
“

Ao .
,ufmﬁv_Aefﬁelementnggﬁotherga{eeSQare*also in a state of fﬁnctioning, some group of .
®
elements in one area (e.g., the visual cortex) manages to. function
- . * ‘, ' . P

independently, by changing its rate of functioning under exogenous: or

-~

endogenous stimulation. The particular area becomes the focus of attention at
- R 4 ll
1 . ) i * -
! " that moment. Yet at another level of focusing, particular. local elements in a
given area can function independently of other elements in the same region
2 .
- ’/ N
If this way of characterizing attention is correct, there must be two

and/or of elements in other areas ¥

K

distinguishable aspects ‘Eg/attention on a given cOmponent. There must be an
3 - ¢
5 attention phase of short duration. This we will call the attention-catching

aspect, and we bélieve it is determin;d by independent functioning. There
§must also be an attention phase of variable,,an{ often longei, duration. - This

can be called the atteantion—~holding aspect ano must be determined by.
. simultdieous functioning. This account of attention is coﬁaistent' with - the

known ngurophysiological and psychological data on attention. Pribram and

,
McGinness (1975), who reviewed this 6’ta, concluded: ¢

.
¥ - 1
N

.
TR TETTT.

A ]
Three 4eﬁrq11y distinct and separate attentional aystems--arousal [the

¥ /] v
short phase], activation [the long phase], and effor perate upon the
A information protessing ° mechanism. 'The presumed operadlon of these

. ' .
« - control systems 18 perhaps bestfillust;ated as followa: The orienting

.

i

reaction involves arousal but no actiéation;hvigilant readiness 1involves

» . BN .
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activation but no -arousal; the defense reaction<involves arousal and
pry .

L4 LY
-

”activatiou;‘when neither arousal nor activatign is presént, behavior 1is

automatic, that is, stimuluscresponse contingencies are direct without

A -

the intervegtion of any of the control mechanisms of attention. (p.:133)
' ’
. . ) <
. . An obvious difference between our accOunt and that of ‘fribram and .t !

14
3

.

McGinness 1s that the present functional view does not allow neurally distinet

mechanisms.» On the contrary, the functional view implies that attention must

=

be a distributed phenomenon; any3 :;ronal constellation can beeome'the focus.

of attention provided that it functians independently. : s
! .

/N :
- How about the “effort" aBpect of ~attention? WhiY¥e  independent -

Fl

. functioning under “the influence of &Xternal stimulation may take place in a
F - J(
more or less effortless fashion, endogénous independent functioning——that "

cauSedx by internal sources of initiation——often fnvolves the psycholﬁgicél
e - experience of “effort." ' What functional conditions give rise to this

-

A 4 experience? We believe it results when an inactive’ element or constellation

“=spust get activated under the influence of other\alrea@y-active elements. Iq

g

other words, active components of the schema-of-the-moment must be utilized as

‘——. a source of initiation of functioning in inactive elements. This is possible

because if a component of the schema-of-the-moment functions independently, it

-

. generates a characteristic energy pattern that as 'we mentioned earlier, can

- . -

-4
serve as a sufficient condition for activating other elements; as might

- [}

happen, for instance, when the schema-of-the-moment already contains an 1idea e \ -
" ) %' and we want to verbalize it. At times this type of functiohal initiation’ may i

involve trial and error, and, as Bartlett (1932)+vhag noted, it may be only -
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»

possible through the mediation of awareness. It happens when the global
s

. structure manages to influence the functioning of local neuronal elements,
. ' when the overall system 8dmehow manages to "turn round upon itself.” °

. . ‘ w .

If the present account of attention is correct, the interface between the .

A . 3 . s
- _ phenotypic psychological 1level and the genotypic neuronal level mist .form a’

: causal_loopu First in this loop comes initiation of functioning in particular o

PO

neuronal elements. This can happen 14 different areas of the nervous system,

'\'
under the influence of different internal or external sources, of stimulation,

gnd at different times--elements creating an idea need ’not +initiate

- el
- .

functioning at the same time.  Next comes the combination of these elements, ' T

within themselves 'and with those that are already actdve, and the creation of
N . ~

7// particulaz ideashat tne phenotypicﬂlevelr When thi happens, recognition and

~ explicit awareness of the just—createH idea occursf The idea is conceived, 80

to speak. Affer this attention-catchiag phase,'i.e.,/ﬁﬁteﬂan—idea(is created, "
. - v .
it can become implicigf’in the scbema—of-thé-moment-the attention-holding -
" aspect. This occurs througn simultaneous or "choral” ‘fnnctioning of the

»

genotypic neuronal elements, when elements come’ to function harmoniously with

itﬁfae participgting in the schema~of-the-moment. Once an idea is implicit in

4 >

the schema-of-the~moment, explicit'awareness‘(discrimination) of 1t can oécur
only if thefunderlying neuronal element can somehow manage: endogenougly “or
exogenously, to function independently (i.e., ‘%nanée‘its rate of functioning
to a ‘level different from that of the séﬁema-ofvthe—moment) Finally,
’ Lo .. .

indepenaent functioning at the genotypic neuronal level generates a unique

N

‘pattern of energy-that can gerve as a sufficient éondition to initiate .

L

~ . -
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" functioning “in other neuronal elements, and the causal loop. continues- during -

<

all waking hours. - ’ . K

[

Thus, the functional view provides the concepts for specifying the;”ii
interface between the \?henotypic psychological lefel and genotypic ne
functioningj It alse mskes it possible to (_specify the functional

\ interrelationship among different regions (i.e.,. visual, auditory, motor,

‘etc.) of the nervous sygtem. For instance, at a broad level, the functional

view is consistent with the notions of partial independence of affective ) o
, - $ » -
d functioning (Zajonc, 1980) 7 Physiological evidence, such as gathered by Olds i /

and his associates (see, e;g. 0lds, 1973), suggests that there are areas of

. the brain, sometimes calied the plissure/unpleasure regions (Weil ‘1974), that
- .- - . _

may contain the genotypic neuronal elements . underlying what Zajonc (1980) .

~

calls the preferenda. 'At the genotypic level it'is \conceivable, therefore,

that, initiation of functioning d4n the pleasure/unpleas re region can occur

= > ‘

before, after, or even without such cognitive acfs as recognition,

discrimination, or awareness oﬁ)’gn idea at theﬂphenotypic lp4el. This 1is
- » ¢ ‘
P because ideas are created” and ,are, consequently,’ felt, recognized5 or

. discriminated only when constellations of elements required to create them are

’

///’ fully, but. not partially, in a state of functioning. The elements responsible
] »

-

, for the liking lof an 1dea, may ‘be’ active %1ong before .the %gnstellation

responaible for lts creation as a whole befomes functional and the idea is -

»
.

. created. ) L. ’ ’ . ) SN
12 .

. The creation of the explicit awareness, a a- discriminatory mechanism,

- resulting from independent. functioning easrzss te ,beqnen loned again in

14
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closing this section. It is perhaps in reference to such coincidence of

functional change and awareness that William James considered physiological

o

E

changes (such as in heartrate or . muscular activity) to, be ‘the same as
te

emotionss It is only when~onrrheartrate reaches above its normal rate that we
become aware of it, or it catches our attention. And everyone has had the -

experience of "hearing” the clock only after it stops'ticking.

\ - N .
~ —— .
= »

S

,Tﬁe~anctiona1 Approach and Traditional Theories gf_Affect

~

)

he present section will summarize this -,

Unlike-cnrrent cognitive psyc 'logists, several earliér authors
concentrated oh the study of affect.

research and‘ argue that it is more consistent with a functional theory of

. .
affect.” . . ot e e e e
z‘ié °

Consistency Theories

. .
IS P <

. Several psyohologists have assumed that cognitive functioning tends

toward consonance or consistency (Festinger, 1957; Heideér, 1958; Osgood &

. P e

~’rannenbaum, 1955) Dissonance or inconsistency, onéfhe other hand, gives rise

[N -

tp negative affect and consequettly, people trx to avoid or resolve it.
By far the most influentdal consistency theory has been ‘dissonance
theory, 'developed by Festinger and his associates (Aronson, 1968; Aronson,‘ 3
Carlsmith & Darley, 1963 Carlsmith & Aronson, 1963). Aronson.pointed out in
1968 that the ,major strength of Festinger s theory is that it constantly
geperates ;esearch (see also Zajonc, 1968:ﬁ:? 359) Today it continues to do S <

&

86 (see, e. g. Higgins, Rhodewalt,“& Zanna, 1979) ,' v
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©» In its original and stiil standard .formulation, dissonange theoty ‘18

- .

! primasily 'concerned with the dissonance between one”s private beliefs and

-,

' . ' _ actions. Ima{ine subjects® writing anﬁsay in favor of a topic to which they s,
— are strongly opposed ‘(e.g., . fhe military draft) Lf they do—,s‘o under e
': ’ ; condition:‘of internal justification (':.g. .free choice, or . insuff:lfcient .
, . reward), they wfllgange their attitude dn a more faworable direction.. If, ’ .
: . on the other hand; they do this under external justification (e,,g. , Jforced %
, ‘ compliance, or sufficient reward) ,' no such change would occur. According to ) iR

s
. ¥

0Festinger, ‘freely choosing to write a- cqunter-atti‘tudinal essay creates%n/: )
‘ - P - * R -~ %

. cognitkdissonance between t cognitions involved in: .. - # 0

1. I am opposed to the“military draft, and

X em o

N . 2.” I am @ed in writing (suggesting to réaders than I‘ 7 -in favor of

> It * - . ¢
As :f‘:he’n\ber of elements consonam: with #1 i,d.'creases,,the magnitude of )

— dissonan.ce,will increase. Suhjects may think that they are rightly .opposed to' _'*

o N . . h& -

) ! {
. , the drafr. because,-American yowths sh0u1d not be fosced to fight other people [

< . wars in faraway lands. Similarly, if the number of elements dissonant with #2 .

- % - -
N inc:'eases, the magnitude of dissonance will also increase. The !ect may L -

=" .

¥ b

S . think that he 1is being dishonest by, arguing pubiicly in favor of what he 18 - ' ?

. <

s privately og%:osed to. Conversely, if the gumber of elements dissonan.t with J1 i 4 L*

~‘ or consonant with #2 g.ncreases, the magnitude of dissonance will decrease. . In -

. the first case, subjects may think that the quality of American servicemen ’

u"f{der the a11~volunteer army hag dateriorated and has pls”d\the United S:ates o

» ) L d

IR in a dangerously vulnerable position militarily. In the second case, they may £

..,‘ el ) ¢ .
5 ) T . «

.
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. think they are merely participating in an experiment and by writing the essay

.

* they are doing thenexperimenter a favor.; - M

Increa&57’in the magnitude of dissonance-wil rresult in cognitive effort

on the part of the subject to reduce the disso Ace. One way to do this is to

' .
L]

change one’s attitudedgowards a gore favorable one. However, 1if there i1s

external justification, then. the latter in itself provides elements consonant

‘v / hd . . ’ . N 14
with #2 and, to that extent, there will be no dissonance and, therefore, mno
7

attitude change. ‘ , . ' T

s 4

o Dissonance theorists have attacked several basic problenms concerning

- * i - Ld }

affecgéve functioning and {1ts relation to cognition. The hypotheses most

centra

to dissorance theory are that dissonance is an unple%sant« state and

B

k4

Several authors have also presented~ avidence bearing on such problems as
whether dissonance situations are arousing,(Kiesler'& Pallak,  1976) or whether
~ . ) . - . .

> it 18 the arousal or the unpleasantness of dissonance sitwations that

motivates dissonance resolution (H{ggins, Rhodewalt, & Zanna, 1979)

i difficult problems of psychology. Perhaps because of the re1ative vagueness -
- of the concepts involved, the regsearch has not attracted the attention of many
modern psychologists. Here, we haVe defined dissonance at the genotypic

. —— MY

neuronal level. as well as at the phenotypic psychological level. We have also

that it is this. unpleasantness that motivates (causes) its resolution.Jf

~

ﬁbngified its relationship with' awareness valence and with the self. The-

i S -

origi hypothesis of dissonance theory-that the negative valence resulting

'§§from the functioning of self-dissonant elements motivates “the resolunion of

v . ¢

- L
e
§ ‘« - 12 ‘
- . v . S . ﬂ\’ .
. i \ .
S - . . . . ¥ . .

N

»
P-4

>

For years dissonance research has:been dealing with some of e\\\\:7 <:W

/
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. such dissonance=-may indeed be an d4mportant aspect of the causal 1loop

AY

characterizing the interface between the mind and the brain.

A

. Optimal-Level Theorjes

~ Optimal-level theorists concentrate on attempts to discover invariant
relatiqnshigs"between external stimulation and mental functioning. Wundt
" (1874) was the first to pros%se a curve linking stigpulus intensity ' and

affectiveastates. Stimulus intensity up to"a'moderate level was assumed to be

.

bleasant,Dand beyond this ‘optimal level, unpleasantness would’ increase with
increments in intenaity. B

Al

During the 1950”8, "evidence accumulated demonstrating that organisms

r - .
wag difficult to explain in te of the tension~reduction hypothesis of
consistency theories. How c{uld dissonance be pleasant and unnleasant at the
same time? The optimal-wlevel fudgtion seemed to provide an answer. Building

upon Wundt“s origipal formulation, psychologists hypothesized'that in order to

.-~ experience pleasantness, organisms would have to encounter something new
. . . ° 5 . e

Sﬁ;gl , (sometbing different‘fnégk%hat they were accustomed to) but not too new (e.g.,
: ¢

.

Hebb, 1949, p- 323). Based on this formulation, dissonance or discrepancy, as

L

it was called by Hebb (f349) and Halfer (1958), was. no longer exciusively

those above it were’ assumed to be unpleasant.

t L}

e while optimsl-level theorists agreed that there was an optimal level,

there - was»swtdespread"*dtsagreem“~t “““_*fﬁe‘_éﬁﬁaﬁtsﬁ“byfwhtch optimizatign

negative. Rather, discrepancies'uppto a optimal level would be p1easanty

proceeds” (Arkep‘ﬁ Garske, 1977, p. ¥i9). Some argued"?hat _the individual.

often seek dissonance and prefer‘Tb\(see, e.g., Berlyne, 1390). This evidence

.

i

W




FR tries o optin;ze the amount of anbusal (e.g., Berizne, 1960 Hebb, 1955)

l Some argued that the individual‘ seeks an optimal degree of 'psychologi 1
- _ complexity (e.8e0o Dorfman,~1965; Smith & Dorfman, 1975'§ﬁa1ker, 1973). Others
3 argued for an optimal amount of deviation from the adaptation level (e.g.,

Haber,- 1958, HMcClel}and Atkinson, Clark & Lowell, 1953) And still others

}‘;,l"\ ) - a b ) ot ; ' 42 B

-

proposed an oﬂtimal level of congrui (&.g., Hunt, 1971).

The observation, made by. optim evel theorists, that organisms often

° «

, .// seek external stimulation in the‘iabsence of any aversive biological or

red drives and in th absence of- any overt or covert goals is ‘an

.
[

C . ’importants one. ;/Iﬂpﬁitant also is‘the'realization that the explanation for
- . S, y ! : . ,
: this-must be sought in the ‘iry functioning of the orgaeismic systems, and not
B , ’
;flies thpt Lold abstract knowledge systems together.
4 L.
However, we do not finm/ thegyfptapal-level function very informative. We

"# in‘ the relatiofial prop

believe it fis. /réifact

resulting from atggnpts to re1ate the organism to

the world at the~x ongﬁlevel ‘Ef speqificity, to map external stimulation

- ' patterns to: internal psychdlogical patterns directly. This is probably why

o
)’“// " the optimal-leshl research in 8pite of its re1ative1y long history, has not
s ‘ 5,

. managed to go _beyond simple perceptual stimuli.

1
- -

-

relationship lies: at,the genotyp c neuronal level: It is at this level that
L\ k] v‘ & 4
external energy patterns play .their indispensable role of initiating

4
»

. - functioning in the’ neuronal elements, elements that ‘are phylogenetically or
PR Y - :

o ontogenetically specialiaed to start functioning in¥ the presence of such

-~ < .

energy patterns.

B The functional view maintains that the locus of organism-environment"

N L

-
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Why do organisms seék external energ;/patterns? Hithout entering into -
mneh detail, - we will mention the elements- that are q@cessary for putting
) ’ together' an explanation %n terms of the fnnctional perspective:
5 E_ lf Constant independent functioning of neuronai elements in the context

of the schema-of-the-moment is absolutely essential if an internally
. ?: - - —= IS

' congistent (1.e., poéiiive) ifiherent self is fo be maintained.

Regall " that the inherent self was the totality of the experience (or °

avareness pattern) of the moment generated by the functioning of

L3 -
neuronal élements throughout the neuronal system. According to this
N , - - ™.
* e , \’
view, no simultaneous or independent functioning means no awareness
- . . s
experience, and consequently, no self. ) :

.
& .- ~

2. Endogenous sources of inftiation=—internal energy patterns-are, by

- - . themgelves, inadequate to keep the ‘resolving schema-of-the-moment
S
- : constantly alive. This is because some of the elements that must’

\ @

enter the ”c?ain" of combination must depend on external energy

i / - - -
/// patterns in order to become functional.

L] Y . .

: ¢ e The functional theory, therefore, not 0n1y can explain why organisms seek
exte%ﬁel stimuIation, Bqt also "implies thht/ they must; that 1s, if the
b

U -
fhherent self is to surﬁive. . . i . )
X - . . s 'r.,.,
Psychophysiological Theories ' . e S

’ - - ¢

-

Like many optimal-levlt theories, be&chophyéiological modele’snggest tha;/r
<
affeccive funetioning 1s -mediated by the activity of the autonomic arousa
system. William James (1884), the famous American psychologist, and o 41

. Lange (1885/1922), the Danish physiologist, defined emotions in terms/ of

7

::fj 1 b ' , ¢ 5 hd

-7 e . - v Co
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perceiVed changes ih the activity of the sympathetic and motor systems They
L4
< suggested that we are angry because our legs start to shake and our hearts

K - 1 - ) M
g start to pound. & i * S ¢

»
3

Evidence in support of the James-Lange theory comes from the research

-

. with paraplegﬁp or quadriplegic patients. These patients report feeling less
L ’ - .

emotional -« ter the damage to their spinal cord (Hohmann, 1966) They are

'Y

only capable of getting thinking mad or afraid but not shaking/mad or afraid.

2% " In 1927, Cannon leveled saveral arguments against the Jameg-Lange theory.

) )

* He noted, for. instance, 'that the same physiological changes in the rate of
functioning of the sympathetic or motor systems frapid heart rate, etc.) occur

- during -a variety of emotional experiences. Any theory based on merely?these

changes will fail to distinguish different'emotions. Cannon'hypothesized that

the origin " of emotional,experiences

ust ‘be sought primarily in the activity

' According to a theory devel¥pe

L

. (Scbachter, 1971; » Schachter & Singex, 1962), the functioning of the

tanlex;Schachter and his associates

sympathetic arousal system and/or the activity of neurons‘iocatedein the lower

brain centers are not sufficient to account for various emotional experiences.

: .‘1: N Rather, the activity of otner (cognitive) brain centers must aiso be
- * considered. Based on this view, arousal is a general functional state that
?Ei can be interpreted and‘iabeled as ditétfenb emotions depending on situational
T s - circumstances. .Evidence for Schachter 8 psychophyaiological theory comes -from

o a controvgrsial experiment conducted by Schachter and Singer'(1962) "In this

experiment, “the séhe physiological state of arousal induced by injection of

!
e
L4
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epinephrine, was interpreted by some subjects as "anger” and by *others as
L} -

"euphoria,” depending on whether the subject watthed a stooge act angrily or

euphorically. Schachter”s theory is consistent with _the present functional -

view . maintaining that an emotion is a nongpecific functional ‘state created by

__the totality of active neuronal elements of-the moment, located at various r

&

.functionally autonomous, and distributed neuronal elements. Simultaneous and

sections of the neuronal network.

. Empirical Overview - 3 ,_J ,—f’///‘

-

The theories discussed above can lead to one general conolusion: Affect

Ve

(emotional expetience) is a consequence of tJe functional interaction among .
various dynamic mechanisms of méntal functioning. Ihe functional approach

argues that the causal loci for this interaction are physically unitary,

independent functioning of these elements-are responsible for the creation and — L,
unitization of transient mental structures. «/777’///’
~ - . As

Among the advantages of the functional “perspective 1is its explanatory

power. With ‘only a few basic assumptions, it plausibly brings such

psycbological. phenomena as attention (broad or focuged) and awareness

-

(explicit or implicit) under the control of the same mechsnisms, namely,

8imultaneous and independent funoﬁioning. Platsible solutions can also "be

“ *

offered to traditionally controversial problems. As an example, consider the
quéstion of lacalization of menta1 functions in the brain. Esrly
inves:igators tried to locate separate neural centers for such complex

behavior as reading English or French (Hinshelwood, 1900) Lashley s (1929) .

classic experiment with rats demonstrated that it was the amount of brain
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- . tissue destroyed, and not.so much the destruction of specific areas, that N
~ correflated with the animal“s behavior. This led to the conclusion that the ‘

fl

brain acts. as a‘ mass and all areas are equipotential. ‘bre recent -

neurophysiological research (e.g., Heath, 1964 Beath & Gallant, 1964 Olds &

- Milner, 1954) has provided gvidence supporting finer localizations.

o \
Ifthe tuncrional View 1s correct, there can be no isomorphism between

A — mental or behavioral structures and neural structures, in the _same fashions

- that one would not expect to find individual genes or unique gene combinatio
/

- .

for whoIe bodily organs such as ,the lungs, for Fnstance. Even the simples
psychological patterns are created by the functioning of * many neuronal, .

elements, located at various areas of the brain. (For a discussion of how

1t

“remote" communication among neuronal elements can take place, see Iran-Nejad

& Ortony, Note 2 ) This indicates that removal of a pargicular element or a

A’ had
.. particular local group of elements canmnot - be expected to eliminate any .

speeific behavior and only that behavior. Rather, removal of brain tissue

. should have a gross effect on a host of behaviors. T -

\

. Finally, for the sake of illuatration, we will discuss some empirical :
: /
implications of-the functional approach fqr reséarch concerning thé nature of

o

! . intrinsic motivation, Many psychologists have maintainEd_w;hat\\agfé“five
Valence (pleasantness/unpleasadtness) is the primary motivational factor.

. ‘ Consistency theories, for instance, believe that resolution of 1inconsistency
£ L]

-1s motivated by the unpleasantnees that it generatesg., Optimalrlevel )

q_

N ’ théorists, 1fke Berlyne, have suggested that the activity .of some unitary
- . L4 - .
arousal system .is the primary motivational factor by virtue of its effect on

1 . . i

Pl
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the other hand, implies that the primary source of intrinsic motivation must

Pl

also be sOught in the simultaneous or independent functioning of disttibuted'

. Py J i-

.. .
neuronal constellations. This is because such functioning is the causaless

'y . 3 ' .
origin of awarenesg valence, attention, the inherent self, and the acquired

the functioning of the pleaaure/unpleasure system. The functional view, on

ML

OTTED D g, <« -

- -

First, independent functioning, togetHer with éimultaugous functioning, -

I3

is the solg perpetual creator of the fnherent self--the totality of the
} . . - oo
-awareness experience of the moment. Without .independent functlioning .the

inherent self ceases to exist; that is, the organism goes to sleep. The only

“ +

N -

time-this can happen is when endogenous and exogenous conditions are righthor

the organism to do. so. Otherwise,+independent functioming (i.e.,. activation

}Sf i of poaltive or aelf-consonant constellationa and inhlbition of 1negatiVe or
] . self-dissonant constellations) must take. place to keep the inherent self aliv&
B y and "happy.” And, since endogenons nources of initiation of functioning are
often inadequate for continued promotion of independent. functioning, the only

} other real option for 'the organism is to engage in active or passive exposure

X . to’ external sources of initiation. '352 _ \3 ‘

. ’ : Secondly, it-is through 1nde2endent functioning that the organism can
;f\ ,hecome explicitly aware “of the components of "the acquL;gdjgoncept of‘aelf
-, Coe (i.e., the immediater or long-term concerna and goals). Recall that it is

through iniependent functioning that interaction between the system as a whole

and its components (including those involved in the acquired concept of sgelf)

Voot
! fl

-

Id ’

DS 8y

is possible (see the, saction on the combinatorial aspect). No independent

+
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fnnctioning of a'particular Somponent would mean no explicit awareness of it

" “and, consequently, there would be no way of "determining"” the extent to which

3

that component 1s, for instance, consonant or dissonant with the self. Thus)

vmm&"#’

.iqdependent functioning is essential for thefmhintenance -of both aspacts of

the self. It is, therefore, reasonable to [agssume that 1t is the _primary

1

[

L]

. 7}7)7 . , . - : .

If independent and simultaneous functioning are as important as the

functional view implies, then they pust somehow manifest themselves in nmental

¥ *

experience. Aremthere any psychological experiences that could be assumed to

correspond to them?’ Surprise, excitement, suspensel curiosity, and

€ ° L]

interestingness seem to be candidates, depeﬁning on the. type of schema—of-

=

" the-moment (i§,’? ljesolved, resolving, etc.'). There may also be others such

e

as the so-called “click” of comprehension. ’éll of thess 8eem to possess the

-

attention catching/holding quality they are expected to have. Furthermore,
‘they all seem to cqrrelate witp‘ awareness _as indeandent or simultaneous
fmnctioning vwould necessitate. Therefore, they mzﬁ\indeed be psyéhologiCaL
manifestations ofitne funqtioning of distributed neuronal elementst

1f interestingness, for 'example, is to be defined as an inherent % .

-

consequence of " biological functioning, such a definition must be consistent

-~ s

with what 1s known about the concept of intérestingness. :For tnstance, it~ is
generally 4 agreed -that both positive dnd gatiye experiences can be
interesting. To 'the e;tent that this =1£<jf::—tj§§a,. one would expect
menipulations 'ff ., independent functioning ’to be’ interesting regardless of

& ’ »
whether théy involve positive or negative components. We have recently

gathered some data that support this hypothesis. ' ' '

S, s @

=

B "
& &'K‘:“ (\j{‘;u
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The actual franeworﬁ uses passages which consist of two parts: a stem
and an ending. Subjects read the stem: whiéh contains/does not contaiu,
implicitly or explicitly, events that follow in an ending. In “this ‘;hshion, .
it 18 possible to Ppresent subjects with endings that are totally expested (at = <
ong extreme), because they,are also sgtated in‘ the. stem ("no” independent
~ - -

functioning), totally unexpected (at the other extreme) because the stem does

not- allow snbjedts to entertain the idea'of the events in the. ending (abrugt(
iadependent functioginé), or lie somewhere in Petyeen (gradualéindependent

functioning). Subjects can, then? rate th€ir experience on,various affective

scales immediately after they finish reading the endiné-

Included among the rating scales were several measures of valence, an
interestingness scale,n an empathy scale, and several measures of’ dissonance
(incongruity). A preliminary priﬁziple~components analysis showed that :
interestingness, valenge,_ and ‘incongruity loaded on three separate factors,
indicating quaqgtative’differences underlying judgments of these variables.

How does the functional model speEif?g_tEese underlying differences?

Incongruity differs from independent functioning in that the former involves

Independent functioning of a constellation 4neans

harmonious (consonant) functioning of the elemeﬁts of the constellation; and
A . . Y ——
subsequent simultaneous functioning means consonance with the schema~of-the~

mozent. . While dissonant (incongruous) functtoning means just. the opposite.

It is this harmonious functioning that allows the attention catching/holding
) {

aspect that sgeems to be‘tﬁe basis for tne‘judgment of interestingnesg. -In

di3sbnant functioning atteﬁﬁion fluctuates among the dissonant componefits and,

consequently, results in confusion, .. °')f




: How does'interestingnesﬁ‘differ.‘from valence? Cgnsider, a partiéular

v 3

T, local component of the schema-of-the-moment, say, a constellation in the

"_'_\.

e visual cortex. Independent functioning of this constellation means a change o

= . in the wigsual cortex in“the functioning of this counstellation as compared to

-

‘ the functionihg of other components of the schema-of~the-moment, in other .
/
3 L\

regions of the brgin. There are two“aspects“to"tnfs chatge. There 18 t?p
’, attention catching/holding aspect: The very act of independenﬁ or
simultaneous functioning 'results in focal or broad attention and,

consequently, in the judgment gf interestingness. The second asnect “is the
- / .

. ; awa;;geas %9at the act of functioning 15" assumed to generate.? This 48 the

» - -
-

‘nasis for the judgment of valence.  Thus, while attention (hence, .

interestingness); is common to a11 instances of independent and simnltaneous
. LY L. i

-functioning, awareness (hence, valence) 1is a property of the particular ///// )

- =,

- ! * .

functioning constellation. . . .-

3

* By providing the basis for idEntifying and plausibly defining a host © of

£ .

factors and mechanisms that are assumed to figure centraliy in affective

]

N functioning, we hage.pkésented a plausible characterization of affect. These

. - factors and mechanisms (e.g., valence, independent and simultaneous e
A

z .

e * L4

functioning, speciaiization, resolution and.dissolution) are indepefident of }
N partidular knowledge structures and are, therefore,” candidates for tor ™ en

manifestations of)‘domain-independent universal principles. This functional

.

. Wwew of cognitive/affective universals may be contrasted with the structural .
x \
’ approaches that hypothesize. domain-specific universals such as universal story \\\

- schemata (e.g., . Mandler, Seribner, Cole, & DeForest,01980). To be sure,

* . )

Al
.
.
™N
.
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\ ps . : .
people from different cultures may share some sort of a-schema for stories, in

: the same wa§7‘khat peﬁple from most modern cultuées may share a.schema for
vehicles. However, Qe .?elié&e Euch edomain-speé?%ic structures ’are not
s:itable candidatgsa’fo; c;gnitive ﬁniyersals. People who lived.more” than a
hundred years ng had a perféctly normalkgognitive system witpout'schgmat; for

- -

Ru

such novelties as _the

v Lioa

contrast, pathological conditions could be suspected if the components of;,ah

.
3

~ 3 - .
individual”s neuronal system were incapable of demonstrating independent or

¢

simultaneous'functipning at the genotypic neuronal level, or if a person were

I iunable to experience curiosity,’ suspense, or awareness at the phenotypic

IRIC "o Lo, 83 ~

L HE . .

. A ) - N
. psychological level. It might be argued that prefgxisting’schemata or plaés'

are necessary for the expeiience of curiosity or suspense. Bﬁt such
psychological experiences can be ekplained at least as clearly in terms of the

-

internal congje#®ncy of the components of the schema-of-the-moment, determined,
'é;) by the functional propertiés of the participating elements.

Finally, we must say something about the role of structural analysig in a

~

"the analytical approaches.tO‘language and knowledge structures. The direct’
goal of this- research has been to develop structural representations,

consisting of frames and transformations.” v . ° <:‘
v B e o -
The functional approach; assumes that attempts at the analysis of
) ' 6 ‘. [} .
. cogritive -structures with ‘the aim of bullding structural feprqsentations of

. -

psychological validity can serve only at“thé expeiii;gf/Operating‘at the Wrong
4 t

levelﬂ of specif?city.r Knowledge structures are unénglyzable,and cannot be

-

-~

functional'quel. In recent years, significant achievements have been mdde in .
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i“ . Specified to the extent that a finite set of precise algorithms (of the nature

o

<

tiplication rules, for instance) would require in order to allow the

A -

construction of a formal structural description. This is especially true of

4 ~ i f , r
< global affective structures. - )

- . Y
. - .In the functional approach, structural analysis is only an intermediate

<

P

tool. It takes the form of gsemi-arbitrary, heuristic, rgther;than precise,

L)
’ . 'y

algorithmic analyses. Whiie such heuristic rules may e€ven have indispensable N

- practical value, they are never attributed ps&éhological status. Their value

1s determined to the extent that  they serve to clarify the nature of

.

fndependently specified  functional properties of the nervous ' system.

Functional analysis and structural anglysis go’ hdnd in hand, but- the former

comes first. g ) ‘ ‘/,/"\\\\ - )
+ a8

1

; - Summary and Conclusions . "

»

This paper presents a‘ggint of view on affect that starkly contrasts with

+ -

experiences must be described in terms of functional properties of . underlying

. . -
> »

neuronal elements and not in terms of properties of abstract emotional
& ‘ » :
1

‘ . ‘
structures.. ‘ N . ' ..
. .

Structural theories have been: particularly slow 1in dealing with the _

-
- - -

problem of affect. We argued thgt this mqy very well be because they cannot

\

do so. This argument was supported by the fact thatathe majofity of existing

theories of emotion are essentially functional and by the fact that the
. K t
: receantly emerging structural theories of affect oftgh choose to ignore this

s

»

\ 1
rich wealth of theoretical and empifical knowledge. ‘ -

T ' P . »
structurai theorieg of emotion. The fiinctional view maintains that emotional

«

i




fiould doubt that the nervous system ig the actual D
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and the er atg O% our thoughts dnd emotionsg'tﬁere ds a great deal of
df

ucta e in P8} chological . theorizing to hecome;finvolveﬁ with concepts

A While £ew psycholog g jf

o

o

“ ;3,‘ ‘ beari g on thebnervo;s syaxem: It 1is often argbed that we do not'know enoughe/ e .
é%“'f; or we/must solve simple problems first. But how -&o we know when Aée know éﬁ?r.x

o) ﬂ enough or’ what fe simple? 1In 1884 WillfiﬁﬁTames cr%ticized psychologists for . ;

5 , ﬁignoring affect,'pointing out "that/ghs-mstter 1a§i}§; them aesng\tﬁ;-PtOblems - g

- of tgggfueure, ohly to- be taken up after the Bimpler ones_of - the present have

heen definitely solved" (p. 188). In 1980 Minsky ﬁounﬂ it necessary to ‘warn [

agiin that” "feelings and viewpoi t «}. o [md¥ actnaily- be] the gimpler {

things” {p. 118). : Q"-;ij:': ’ P

. \ .
- - £ -

We feel that what. cnfrently separates psychological and neurological

v

. concepts ‘18 the absence of a pleuéible language to bridge the gap. We think }

»

(
the functional approach has,the potential for providing this language.’

-~
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Footnotes
P . s ‘

1The anaiyzability of mental sf?uctures' has often been called into
- - A ]

question. Polanyi (1958) has argued that (tacit) knowledge can almost never

be formalized and Bartlett (1932) states that affective structures are €fvery

-

hard to describe in .more elementary psychological terms” (p. 206). Similarly,
*Huey (1908) points out that-"the consciousness ofgmeaning itse1f belongs 1n
the main- to that group of mental states, the feelings which 1 regard with

Hundt as unanalyzable (p. 163; also see Minsky, 1980, p. 118 quoted telow)

<

Thb 1Imit on such independent functioning or focusing is the 1indiyidual

~ — \

neuroh, when some single neuron mqnages to change its rate of functibning
- slngly. Though the latter is- in principle possible, it presumably neWer

occurs. In reality, ‘several (hundred) neurons function at any given time to

. s

create an idea and/or to focus on a certain aspect of it in a particular

N é i £
region of the brain; ideas are not created locally, while images probably are.

4

Neuronal elements creating a particular idea or  meaning are distributed in

~

various areas throughout the nervous system.
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