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p gumber of directions of current philosophical in-
iy have a bearing on_ psychology. The field of philo-
. hical psycholoay studies folk psychology, the com-
psepse view of the mental, which is embodied in
everyday ways of talking about mental phenom-
a The eitempt o get clear about the assumptions
»&ﬂd views implicit in our ondinary discourse aboul the
x pental might prove helpful in trying to bridge the gaps
i psychological theories, brein scieace, and
everyday itfe. The phtlosophy of mind deals with such
issues as personal identity, the “mind-body problem.”
and the issue of men;al causation. Concerning the
uestion of the relation between mind and body, most
copternporary Anglo-American philosophers are ma-
teriafists. which meuns that they depy that the mind is
anything other than the brain and central nervous sys-
tem. In addition, the philosophy of science has contrtb-
ted important ideas about theory formation and con-
frmation, and ethics explores the basis of values, the
meaning and implications of moral discourse, and prin-
iples of proper conduct in professional life.
The cognitive revolution in the 1950s led to a num-
ber of research programs in which philosophers and
psychologists worked closely together. Noam Chomsky’s
views about universal grammar supported the idea of
nate capacities io the mind. Coynitive science is an
terdisciplinary research program that tries to explain
cognition in terms of rule-governed symbol manipula-
4/ tlon as modeled by computers (Haugeland. 1997) and
ttempts to account for the intentional or representa-
onal capacities of the mind in terms of, {or example.
"language of thought” (Fodor, 1983). Philosophers
ave also been influential in developing the theory of
cooncctionism, which attempts to explaln the mecotal
{n terms of networks of units similar to the networks
of neurons in the brain, : _
Among those who question the possibility of achiev-
ing & finat explanation of the mental in scientific terms
are philosophers like Thomas Nagel and john Searle
1994). These philosophers, sometimes known as mys-
terians, argue that scientific approaches to the mind
cannot account for such basic phenomena as the qual-
tative fee) (“qualia”) of sensations or the nature of con-
sclousness itself. Drawing on an old tradition in conti-
ental philosophy. hermeneutic philosophers like
Charles Taylor (1985) and Paul Ricoeur argue that un-
derstanding human phenomena Is more like textual in-
terpretation (a matter of interpreting meanings) than
t s fike scienttfic explanation. Finally, postmodern fig-
Ures like Jacques Lacan, Jacques Derrida, Michel Fou-
uft, and julia Kristeve emphasize the social construc-
tion of mental phenomena and attempt to deconstruct
e assumed dichotomies that are central to main-
“Bream thought about the mind.
[Se¢ @so Moral Discourse.}
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Philosophy of Mind

The 1990s saw a resurgence of a radical reductionist

‘program 10 eliminate mind as it is understood in “folk

psychology.” The program was spearheaded by a group
of philosophers and scientists who called thenmselves
eliminative mstcrialists (Churchland, 1984). This pos-
ture harks back to the radical behaviorism of the eanlier
part of the century. But in Plans and the Structure of
Behavior, the book often cited as initiating the cognitive
revolution in psychology. Miller. Galanter. and Pribram
{1960} declared themnselves subjective behaviorists.
They showed how one could “do science” on the ex-
pressions of verbal behavior {folk psychology) by ex-
perimental analysis and by “enactment,” that is. by
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“simulations ol such expressions in computer programs

in order to understand thought processes. Several fur-
ther publications (Pribram 19718, 1971b, 1979, 1986}
made a plea for a comprehensive holistic psychology, a
science of mind. that would embrace the contributious
of behavioral, cognitive, and existential approaches.

Neuropsychology. along with other branches of neu-
roscience, has made great technical and conceptual
strides since these publications. These advances make
it most worthwhile to reflect, once more. on whether
we are better abie to frame an encompassing science
of mind that addresses the issues that sages have been
pondering throughout the ages.

There are two dualities that have p)agued thoughtfu)
philosuphers, dramatists, mystics. and scientisty over at
least the past two millennia. One of these is the mind/

brain duality itself. The other is a duality within mind. .

two ways in which the experiencing subject experiences
the sell: as a body-centered me and as an episode-
centered, narrative [ {Pribram & Bradiey. 1998).

A caveat: Thinking in terms of dualities is a prini-
tive apalytical tool. To deconstruct any issuc in terms
of dualities can only serve as e first step. Dualitics can
serve dialectically to provide a synthesis and from there
a hierarchically organized tree of systems. subsystems,
and supersystems. There are other forms of organiza-
tion less amenable to dichotomizing. for instance. the
distributed/enfolded order characteristic of holography
and the muillivariate phase spaces used in nonlinear
dynamics. 1 will use these tools where appropriate to
characicrize one or another of the dualities under dis-
cussion: however, doing 0 tends to blur the boundaries
between the dualities.

A Synoptic History of the Mind/Brain Duality
Today we usuailly attribute the sharp distinction be-
tween mind and matter to Descartes. Ilowever, René
Descartes articulated a duality that goes back to the
origins of propositional utterances: a subject. an object.

and a verb that ascribes to the subject an aspect par- -

taken of, or an “intention" taken toward an object.
Holophrases, words such as om in Sanskrit and yaveh
in Hebrew. whick mean “belug.” enfold. or rather fai)
to unfuld, propositional meanings. Holophrases are said
to have preceded propositional utterances in the devel-
opment of languages. just as holophrases precede the
development of language in children. The pracess of
being becomes « being, a subject with a beard who
hands conunandments 10 Moses, an object.

For Descartes, the thinker is subject; all else 1s object.
Immamuel Kant, however, pointed out that the objects
of thought are ideas. and ideas have two sources:
sensory-initiated phenornenal experience (images of ob-
jects) and noumena, the thinker's reasoned contribu-
tions. Thus. tbe thinker and the contents of thought

all became subjective, and knowledge of the objective,
“material” aspect of the world became “iffy."

Arthur Schopenhauer, bothered by this indetermj-
nacy (our inabiity to “really” kiow the world because
of our entanglement in it), came to emphasize the role
of the thinker, of cnergy and “will,” of intentions, i
unraveling the iffiness of the images. He noted that the
unraveling of the world knot, made up as it 1s of en-
tanglements of phenomena and noumena, is up to us.
This provides us with the freedom to explore and with
the opportunities to shape the world we inhabit. Today
we often hear that the solution to certain of our social
problems ¥ not just money but political will. This in-

sight is very much in line with that of Schopenhauer,

In a sense, Schopenhauer returned 1o the wholeuess
that the holophrase encompasses and indicated that
humans, by virtue of operating in a proposition-like
mode, by their intentions, have the opportunity to raold
the -images or representations they experience and
therefore their interpretation of the world,

Emnter Brain Sclence

Descertes. Kant, and Schopenhauer knew that, among
other determinants, the organization of psychological
experience owed something to the way the brain works.
A wealth of detail has been added in the past two cen-
turics so that even B. P. Skinner, a pioneer radical be-
hawviorist who led & Jifelong crusade against folk psy-
chology and toward a behavioral science of the “empty
ocganism.” in 1989 ended his carcer a year before his
death with the following reviscd insight:

There are two unavoidable gaps in any behavioraf ac-
count: one between the stimulating action of the en-.
vironment and the response of the organism and oot
between conscguences and the resulting change in be-
havior. Only brain science can f11 those gaps. In so do-
ing it completes the acenunt: it does not give a different
account of the same thing. (p. r3)

Inittally, certain psychological “{faculties” were shown
1o be dependent on the normal fuuctioning of systems
that could be more or tess localized within the brain,
The anatomical connectivity of these systems and their
electrophysiclogical response ‘to sensory input hdve
now been described.

Over the decades; early crude findings were sharp-
ened as. better technigues became avallable. Studies
that aim to localize relationships between types of psy-
chological experience and brain systems have attained
vigor from revolutionary procedures such as comput-
erized tomography and nuclear resonance {inaging.

On the brain's convexity, we can roughly make out
a three-tiered arrangement for these systems. Each me-
jor sensury apparatus has a lairly direct input to areas
in the cortex. Immediately surrounding these aress are
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others that. when clectrically stimulated. originate
mmovements of the musculature associated with each of
the sense organs (e.g.. eye muscles for vision, ear mus-
.cles for hearing, and body muscles for somatic sensa-
ttons). These areds are extrinsically connected, that is,
connected to organs in the periphery of the body and
therefore provide perspectives relating the body to the
world beyond. )

Surrounding these cxtrinsic - areas are sensory-
specttic areas that are primarily connected intrinsically,
that is. 1o other brain structures. These areas provide
perspectives that are intrinsic to the entities perceived,
perspectives such as those provided by color and object
constancy. Finally, there are areas that operate on in-
puts from 8 variety of senses that relate their perspec-
tives to each other. All of these areas and the brain
systems that they represent are involved in organizing
our phenomenal perceptions. In today's terminology we
call them sensory-driven aspects of perception (see Pri-
bram, 1991).. Another set of systems. more noumenal
in their fuuction, is lovated frontally and on the limbic
medial border of the brain’s hemispheres. These sys-
tems and thefr functions in organizing our experience
will be dealt with in the last part of this article.

‘ However. there are types of psychological experience
. that cannot be so readily divided up with regard 10 the
brain systems that organize them: aspects of conscious
awareness. memory storage and retrieval (remember-
ing). and ibe ability to transfer what has been learned
in one situation to apother situation, ur, what has been
learned in one way to gnother way (for tustance, with
one hand to another hand). These types of interpreta-
tions of the world knot have been found to depend, in
purt. on processes that are distributed in the brain.

Once again, new techniques arc invigorating investi- .

gation: this time it is the development of messively par-
alle! computational architectures und the usc of mul-
tiple recordings with microelectrodes.

“The Hard Problem”

Great Interest has developed in trying to come o grips
with the mind/brain duality. ln part this is due to the
outstanding successes in the psychological aud neuro-
sciences. The apparent gap between mind and matter
"is being Glled with a plethora of data that firmly estab-
Ish. in preat detsil, the way in which our expericnce
can be related to brain organization. This success re-
calls the recent successes in Darwinian theory. where
the evolutionary gap between humnan and noshuman
primates is being Glled with new discoveries almaost
dafly. : .

But some philosophers are still not satisfied. They
divide the issue into hard and easy: What we are ac-
complishing. they clabn. is the easy part. They point
out that to some considerable extent the cognitive rev-
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olution in experimental psychology and its influence on
neuropsychology is not only successfully formulating a
true psychological science that takes subjective experi-
ence seriously. but at the same time is filling the mind/
brain gap. But they note that it is much harder to
bridge the gap between our personal experience and the
expericnee of others, which we validate through com-
munication by way of verbal and iastrumental behav-
fors.

The philosophers who are not satistied do have a
point, and the puint harks back to Descartes, Kant, and
Schupenhauer. There is a duality between my subjective
experience and that of others. Nonetheless, I believe the
current philosophers are in error 11 restricting the hard
problem to conscious awareness of our experience. Des-
cartes's duality was corrected by Kant: all our experi-
ence involves phenomenal representation and nou-
mena. Nelther our senses nor our coguitions rcadily
provide us.with unadulterated replices of what is “out
there.," That is why we must apply ourselves to under-
stand, not only consclous awareness, but the origins of
all our expertence. In short. the hard problem applies
to all knowledge and all science, not only to the study
of consciousness. :

The hard problem is the problem: of knowing, the
ontological problem of epistemology. It is the problem
of unraveling the world knot, almost harking back to
the Cartesian problem of cogito versus all else. How-
ever. the new way that Xant and Schopenhauer sensed
the all-else. indeed ndds to our sophistication. in that

the all-else is to be included in the hard problem: 1o

resolve this problem on the plane that they estublished
does require active involvement. intent, and will. Neu-
ropsychological and neuroscientitic research Is the cur-
rent expression of this intent. .

A final point. While psychologists and neuroscien-
tists arc resolving the mind/matter duality from one
perspective, quantum physicists have becn tackling the
issue from another. Nicls Bohr, Werner Heisenberg,
Wolfgang Dirac, and Eugene Wigner. each in his own
way. noted that how we approach an observation de-
lerminegs it to & large extent. As Wigner described it to
me personally some years ago, we no longer have ob-
servables in yuantum physics, we have only observa-
tions. Dohr's complimentarity and Helseanberg's Inde-
terminacy principics make the same Kantian point (see
Stapp. 1972. a superb summary of their thinking). All
of science. not just psychological science, is beholden
to the hard problem.

Where does that leave us? In other essays, 1 have
noted that our intense interest in the mind/matter du-
ality was fostered by the industrial revolution. Most sci-
entists are materialists and bave begotien mentalists
(e.g.. Scarle. 1983; Sperry, 1980) who pecceive flaws in
the materialist position. But materialism and mentalism

Boo7
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bear the same relationship to each other as down and
up: one would not exist without the other. Which comes
first. our experience of the material world or the ma-
terial brain that makes the experience possible? Is the
chicken an egg’s way of reproducing itself—or 1s it the
other way around?

The information revolution is beginning to shift the

ground from ao intense interest in 8 mental/material’

duality to the issue that occupied Plato and Aristotle:
the ideal versus the real. Already, some mathematicians
(e.g.. Roger Penrose) have. not unexpectedly. declared
themselves on the side of Plato. Dualities such as these
are extremely helpful in exposing issues, but they are
relatively primitive tools. Pre-Socratic holistic pragma-
tisms such as that practiced by Pythagoras in dividing
a vibrating string in hal( 1o discuver the principle of

the octave or, for that matter, the American pragmati-

cism of Charles Peirce. help to place such dualities in
proper perspective.

A Duality Within Subjective Experience

As noted, within Descartes’s cogito itself. several differ-
ent conceptions {dtfferent dualities) have caught the at-
tention of philosophers. One, most clearly enunciated
by Brentano (1973). is the duality between the per-
ceiver and the perceived. This also reflects the Cartesian
duality: the perceiver is minding: all else is that which
is being perceived and minded. But contrary 1o Des-
cartes, Brentano was less interesied in that which is
being perceived but with the perceiver. Shades of Schio-
penhauer emerge as the perceiver “intends” his percep-
tions: he can even intend inexistent percepts such as
unicoras. ]

Braip research has shown (see Pribram & Bradley,
1958) that systems ocaupying the posterior convexity
of the cerebral hemispheres are involved in organizing
Brentano's (1973) duality. When the parietal lobe sys-
tems are injured. the individual may no longer feel the
arm on the side opposite the brain injury 1o be his or
her own. (One of my students who suffered such an
Injury dubbed her arm Alice and stated that “Alice
doesn't live here anymore.") Desptte this loss of belong-
ingness, the arm routinely performs many tasks, such
as bringing a cup of coffec to the person’s mouth.
much to the surprisé of the person when he or she
becomes aware of what has happened.

Damage farther back in the convexity produces

"blindsight.” Here again. the person can pecform many
routine tasks that demand an optical input from the
bitnd side, but is unaware of {is blind to) that input.
With an intact brain, we are aware both of ourselvm
as "see-ers” and of what is being seen.

In these and similar instances. awureness of onc's
bodily self and the eavironmeu! are impaired: Alice
tsn't any longer part of me; the blindsighted, optically
guided behavior isn't mine. From such observations

APA COMMUNICATTONS

" entiate between red and green. In the absence of dif- ‘

.Paradoxically. this experience is as intensely personal

~or serpantic type and another that deuls with episodes

. term limbic) of the hemispheres of the brain.

one can infer that ordinarily these brain systems op-
erate to allow awareness of a corporeal me to occuy
When Impalrment takes place, the distinction in aware-
ness hetween pefceiver and perceived no loanger exists,
much as a person with color-blindness cannot dlﬂ‘er.

lerentiation, neither color exists for that person. {n the
absence of awareness of- the difference between per-
celver and perceived. neither exists. '

There is another totally different duahty that has
concerned philosophiers. In addition to a self. a me, the
concern has been with a transcendental awareness of
onc's unity with a larger. more universal order. ]ung's
(1933) archetypes address this aspect of experience.’

as it is holistic. The experience cannot be analyzed into
“in here” versus “vut there” as in Brentano’s intention-
ality: Rather, it partakes of a ho\y, healthy awareness
that lacks boundaries, :

Psychological and brain science have reccnt]y made
great strides in understanding this type of awarenéss,» .
First. Endel Tulving (see Pribram & Bradley, 1998) dif
ferentiated two types of human memory: a dictionary

of one's experience. Al the same time. research with
nonhuman primates has distinguished a difference be-
tween brain systems that deal with rcference mcmor)"'
and those that deal with trial-by-trial types of process-
ing. . )
There is good evidence from buman neuropsychol:
ogical rescarch that allows identification between the
prucesses r&spnh;jbl’c for semantic memory and those
of refercnce memory. These processes are impoired
when the posterior convexity of the brain is damaged.
Referencing is what is entailed in the Brentano duality,
the ability to be aware of the distinction between per—
veiver and perceived.

There is also good evidence cbiained with: ammajs
that trial-by-trial processing leads to remembering
uniguc instances and therefore o the procéssing of ep-
isodes. Episodic processing is impaired by damage to the
limbic systems that lie on the inner border (thus the

Impairment of episodic processing leads to a sur-
prising difficulty. Individuals with such impairment are
personable and able to interact sociully on & moment-
by-moment basis by virtue of their intact semantic/ref-
erential processing. An interruption or distraction will.; '
however. totally erase the episode from further aware-
pess as if that unique instance had never taken place.
Therefore, over time, over successive ¢pisodes. no per-
sonal hermeuneulic, narrative I becomes established.” !

The episodic processing that leads to experiencing 8,
narrative I is separate from that leading to a corporeal:
me. Children who have bilateral damage to the limbic

systems from birth can learn to read and have other. S
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aspects of semantic processing that are unimpaired. A
case history dramatically demonstirates the deficiency
in coustructing a parrative 1. This child was born with
large cysts involving the limbic and frontal part.of his
brailn. He underwent two surgeries before the age of 6
months. He has nevet given any evidence of eplisodic
memory; however, he was capable of learning verbal
language to age-appropriate levels. At age 8 he was
able 10 give his name. age. birthday, and names of fam-
ily members. He reporeed his favorite game, television
program, and tavorite color across trials, Expressive lan-
guage capabilities were age appropriate, and there were
no obvious weaknesses i grammar. Despite this, he
was unable to recall what he had eaten for breakfast a
few hours earlier. 1le was unable to correctly identify
an examiner with whom he had worked that morning
from among a group of four people. He was unable to
say what be had caten for lunch after returning from
a restaurant.

Obviously, episodic processing is not necessary for

the establishment of normul semantic processing. The
converse is also true: children who suffer injury to
the systems that process the corporeal me for in-
stance, those who are spastic from birth, have no dif-
ficulty with episodic processing and develop & normal
narrative [ .

Such children also develop nermal semantic pro-
cessing, indicating that the me has two distinct aspects:
one related to sensory -inpul and another to motor
output. This separation of motor skills [rom body
awaceness Is due to the increased importance of these
somatic motor systems. The distance senses depend on
their motor components primarily to enhance sensory
prucessing. By contrast, the somatic motor system has
the ability to skillfully and dramatically change the cn-
vironmental input. As a result, the motor systems in
primates, including those of humans, become maore dis-
tinctly separated from the somatic sensory input sys-
tems, whereas there is more overlap between input and
output in the distance senses. '

The brain systems that organize episodic processing
also have inputs and outpuis and these also overlap
considerably. A mediobasal motor system covers the an-
terior portions of the limbic cortex und centers on the
amygdala. a basal ganglion. Electrical stimulation of
this cortex produces marked changes in heart and res-
piratory rate, bicod pressure, and gastrointestinat con-
‘tractions. In contrast to the results of electrical stimu-
lation of the somatic motor cortex. only gross turning
of the body and eyes away from the side of stimulation
were produced (Pribram. 1961).

Also, the input from the body comes mainly from
tracts concerned with visceral. autonomic, pain, and
temperature stimuli. Together these inputs can be
classified as mediating hedonic (pleasant/unpleasant)
emotional aspects of awareness. There ts, therefore,
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not surprisingly, an anatomical-physiological celation-
ship between hedonic and episodic processing. Alfter
all, the narrative ! experiences the episodes, and re-
search has shown thal rewards and deterrents are
critical tu “stumping (n" an episode 50 that it becomes
a remembered part of the personal narrative (Pri-
bram, 1970).

Schopenhuuer emphasized the Importance of the
budy in the orgaunization of iateation, of wiil, although
he [ailed to distinguish between the body as a skilled
nte and the body as a hedonic 1. Plans and the Structure
of Behavior (Miller et al., 1960) separuted these aspects
of will by distinguishing between motivativus (hedonic)
as predispositions and intentions as dispositions. Inten-
tions, in lurn. are divided into strategies (prior inten-
tious) and tacticy (intentions in action, as Seacle (1983}
called them).

There is a relationship between emotlon, motivation,
strategy, and tactics. As Williun James pointed out,
emotions stop at the skin, motivations (termed instincts
in the literature of that time) reach beyond. To imple-
ment motivations we develop iatentions, both strategic
and tactical. Separate brain systers are related to each
of these behavioral categories: amygdala to emotion;
caudate putamen to motivation; anterior frontal cortex
Lo strateples; and the more posterior frontal, the pre-
central cortex to tactics. .

Schopenhauer, though well read in the Upanishads.
failed to follow them in thetr emphasis on the hedonic
aspects of wholeness, as exemplified in gardening or in
lovemaking, and he therefore failed to understand fully
the holistic transcendental aspect of the {. Despite his
attempts to ground the will in the body, Schopen-
hauer's development of body involvement in untan-
gling the world knot results in a corporeal me. not a
holistic 1. The consequences of this failure led both Nazi
{1dealistic} and communist (materialist) philosophies to
neglect individual incentive. and paradoxically, to an
unhealthy, unholistic, unholy society.

1If we follow the lead of the eliminative materialists,
our society might end similarly, As a judge pointed out
at a recent meeting devoted to consciousness studies,
reducing psychology to neurons is a category errur that
would destroy our entire moral structure; we cannot
hold neurons accountable for our behavior. One of the
eliminatists (Francis Crick) has noted that categories
are human inventions and that we often change cate-
gories as our knowledge increases. But this misses the
point: the category error dewls nol with how we cate-
gorize per se, but with the level or scale with which the
category deals. Thus. the sections here detailing the
role of brain systems in orgaaizing the me and the [
deal with one level of inquiry only. At a more encom-
passing level, ego- and allocentric organization of the
me depend, of course, on environmental input to the
senses. In the same fashion. the organization of the I
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depends on input from a ceretaking person sad all fur-

* ther social transactions experienced by and processed

by a person. 1t is only the processtng medtum provided
by the brain that is the focus of neuropsychological
research. » ‘

The category error is not just a trivial philosvphical
contrivance: making this error has serious persona)
and social consequences. Kant (who was trained in the
faw), Schopenhauer, and even earlier, the Upanishads,
tlluminated this healthier alternative to eliminatism:
the humble realization that the way o knowing is all
of a piece, that the. hard problem encompasses all of
knowing, and that it takes personal involvement and
dedicated work 1o unravel the worid knol.

| See also Agency.)
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Karl K. Pribrum

Philosophy of Science .

Advances in formal logic made during the late nige-
teenth and early twentieth centuries encouraged the
search for a universal character of science. or as Rudolf
C.xmap hoped, a logical syntax of the languagc of sci-
ence.” Combining Ernst Mach's views on science (i.¢.
sensationalism, Hurnean causality) with Ludwig Witt.
genstein's and Bertrand Russell's theories of logical at.
omism. members of the Vienna circle (e.g.. Morit
Schlick. Otto von Neurath, Philipp Frunk, Rudolph Car-
nap) recommended a verificationist view wherein at-
omlstic propositions in the language of science were

. thought to be proven true through empmcal investi-

gation.

Posittvists relied heavdy on Newtonian mechamcs as
an example of the type of scientific program that might
emerge from adherence to their prescriptive rules of
scientific conduct. in psychology, severul productive re-
scarch programs modeled themselves upon positivist vi-
sions of science. Psychologists, such as Clark Hull and
Kenneth Spence, accepted. notions such as Bridgnan's
{1928) operationism, believing that the meaning of a
concept was synonymous with the corresponding set
of operations used to meesure that construct. Some
positivists were too Quick 1w condemn the nonpositivist
approaches 1o .research in psychology because these
programs failed to conform to orthodox positivist meth-
odology. When several of these nonpositivist research
programs subsequently flourished, psychology con-
ciuded that positivist proscriptions were overly narrow
and potentially Injurious to research in psychology.

Several developments in philosophy .of science
around the mid-twentieth centory were also responsi-
ble for the decline in logical positivism. Positivists, fol-

‘lowing Mach's sensationalisi, believed science could

produce atomic facts: the momentary sensations in the
sensory fields of individual persons. Science,! then.
would discover regularities among these facts, which
could be described in an entirely clear and unambigu-
ous [ormal lunguage (as suggested by Russell). Science
was to be a net of propositions that were thrown ovet
reality to ascertain the regularities present in the world.
For members of the Vienna circle, a proposition was
empirically meaninglul (i.e.. worthy of consideration by
scientists) if and only if a method for verifying {(con-
firming or Lesting} it could be described. This verifiabil-
ity principle was first subverted by Karl Popper (1959).
who offered his own. principle: Empirical propositions
should be known by their potential falsifiability. Popper-
attempted to extend his falsification principle to the do-



