The experimental analysis of behavior

A-natural datum in a science of behavior is the probability
that a given bit of behavior will occur at a given time. An
experimental analysis deals with that probability in terms of
frequency or rate of responding. Like probability, rate of
responding would be a meaningless concept if it were not
possible to specify topography of response in such a way that
separate instances of an operant can be counted. The speci-
fication is usually made with the help of a part of the ap-
paratus—-the “operandum”—which senses occurrences of a
response. In practice, responses so defined show a consider-
able uniformity as the organism moves about in 2 framework
set by its own anatomy and the immediate environment.

- An emphasis on rate of occurrence of repeated instances of
an operant distinguishes the experimental analysis of be-
havior from kinds of psychology which observe one or more
of the following practices.

(1) Behavior is taken merely as the sign or symptom of
inner activities, mental or physiological, which are regarded
as the principal subject matter. Rate of responding is signifi-
cant only because it permits us to follow a process (such as
learning or maturation), or to determine a state or condition
(such as an excitatory tendency or alertness or wakefulness),
to detect available psychic energy or the strength of a drive
or emotion, and so on. The observed behavior is not expected
to be very orderly. It is only a rather noisy “performance,”
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from which presumably more stable states and processes
to be inferred with the help of statistical procedures. Theg
practices have discouraged a careful specification of
havior, and the data obtained with them are seldom help ‘
in evaluating probability of response as such. :

(2) Behavior is held to be significant only in meetiy
certain standards or criteria. An organism is described
“adjusting to a situation,” “solving a problem,” or “adaptifl
to the environment.” With respect to normative criteria j
behavior may improve or deteriorate; with respect to deve
opmental criteria it may be arrested or accelerated. :

In reporting these aspects of behavior the experiments
may not specify what the organism is actually doing, and,
rate of responding cannot be satisfactorily inferred.

(3) Changes in probability of response are treated as.
they were responses or acts. The organism is said to “dj;
criminate,” to “form concepts,” to “remember,” to “learn wh
to do” and, as a result, “know what to do,” and so on. Thes
are not, however, modes of response. To discriminate is ng
to respond but to respond differently to two or more stimuli
To say that an organism has learned to discriminate betwee,
two stimuli is to report a possibly useful fact, but it is nott
say what the organism is actually doing.

(4) The dimensions studied, though quantifiable, are n
related in any simple way to probability of response. Th
force with which a response is executed and the time whic
elapses between stimulus and response—called, often ina
curately, latency or reaction time—are popular measure
When they change under differential reinforcement, they ar
relevant to an experimental analysis, but they may not thro
much light on probability. Other common measures, such
the time required to complete a task—to get through a maz
to solve a problem, or to cross out all letters of a given kin
on a page—or the number of errors made or the number |
trials taken in meeting a criterion are still less useful
“Amount remembered,” an aspect of behavior first emph:

ized by Ebbinghaus, has recently enjoyed a renewed popu-
Jarity. The experimenter may want to know, for example, how
., set of responses come under the control of a corresponding
set of stimuli, but instead of following the change in prob-
ability he measures the number of responses correctly emitted
- in recall at a later time.

. An experiment is often designed so that the important re-
sult is a ratio between two such measures, when the arbitrari-
pess OF irrelevance of the aspects measured seems to cancel
out. A ratio is still of little help in an experimental analysis,
Such measures are chosen primarily because they are quan-
tifiable—force of response can be accurately recorded, num-
per of trials exactly counted, and elapsed time measured on
the most accurate of clocks—but quantifiability is not
enough. Rate of responding is a basic dimension, not simply
because responses can be accurately counted, but because
rate is relevant to the central concern of a science of behavior.
~.+:(5) The inner entities of which behavior is said to be a
sign or symptom include the traits, abilities, attitudes, facul-
ties, and so on, for which various techniques of psychological
measurement have been designed. But even the most im-
peccable statistical techniques and the most cautious opera-
tional definitions will not alter the fact that the “tests” from
which the data are obtained are very loosely controlled ex-
~perimental spaces and that the “scores” taken as measures
have some of the arbitrary features just mentioned. The im-
portant issues to which these techniques have been directed
—for example, the covariation in probability of groups of
responses—must be studied in other ways before the results
will be useful in an experimental analysis.

:(6) Instead of observing behavior, the experimenter re-
cords and studies a subject’s statement of what he would do
under a given set of circumstances, or his estimate of his
_chances of success, or his impression of a prevailing set of
. contingencies of reinforcement, or his evaluation of the
~ magnitude of current variables. The observation of behavior
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cannot be circumvented in this way, because a subject ¢y
not correctly describe either the probability that he will y
spond or the variables affecting such a probability. If he coy]
he could draw a cumulative record appropriate to a giye
set of circumstances, but this appears to be out of the que
tion (see page 116).

The independent variables

One task of an experimental analysis is to discover all the'
variables of which probability of response is a functioy
It is not an easy assignment, but it is at least an explicit one;.
It distinguishes an experimental analysis of behavior frop
other approaches at many points.

(1) The stimulus is, of course, an important independent
variable. An early association with the concept of the refley’
gave it, as we have seen, the character of a goad, something'
which forced an organism to respond. That was perhaps as.
wrong as the traditional view that the organism forced the
environment to stimulate—to become visible, audible, and
so on. The position of an experimental analysis differs from’
that of traditional stimulus-response psychologies or condix
tioned reflex formulations in which the stimulus retains the
character of an inexorable force. It does not follow, however;
that the organism acts upon the environment in the manner
suggested by terms like detect, identify, perceive, experience,
classify, and judge, or by terms which appear to describe
later responses to stimuli, such as recall how something
looked or remember what happened. Such terms, like expre
sions borrowed from computer technology which describe
the organism as processing information, do not specify what
the organism is actually doing. The concept of the discrimina: .
tive stimulus (the well known “SP”) and the related notion .
of stimulus control assign to stimuli a more reasonable role as
independent variables. i

An experimental analysis describes stimuli in the language
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of Physics. The experimenter does not ask whether a stimulus

jooks the same to the organism as it does to him. In studying
5 generalization gradient with respect to wave length of
jight, for example, lights are sometimes matched for bright-
gess, so that the gradient will represent a reaction to color
only; but this is an unwarranted intrusion into the data. To
ess what an organism sees when a stimulus is presented
and to suppose that what is guessed is what is being pre-
sented would be to abandon all that physics has to offer by
way of specifying environmental events. The importance of
certain classical problems is not thereby denied. Stimuli are
often difficult to specify in physical terms. Different stimuli
may appear to have the same effect and the same stimulus
different effects under different conditions. But it is no solu-
tion to fall back upon the response of an experimenter to
achieve some sort of invariance. Similarly, any reference to
“parameters relating to the complexity of a task” or to “frus-
trating” or “anxiety-generating” properties of a situation is
also objectionable, whether the subject or the experimenter
serves as indicator of the complexity or the emotion.

(2) Other independent variables are found in the classical
fields of motivation and emotion. The experimental analyst
does not manipulate inner states as such. He manipulates,
not hunger, but the intake of food; not fear as an acquired
drive, but aversive stimuli; not anxiety, but preaversive stim-
uli. He administers a drug, not the physiological effects of a
drug. He takes the age of an organism, not a level of matura-
tion, as a variable. He sometimes uses a collateral dependent
variable—but not as a measure. He may use weight, for
example, in lieu of a history of deprivation, but it is simply
another effect of deprivation, not a measure of hunger as a
state. :

(8) Contingencies of reinforcement are an important fea-
ture of the independent variables studied in an experimental
analysis, but many psychologists are unaware of the complex-
ity of the contingencies now commonly studied. In addition
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to many standard schedules of reinforcement, reinforcems

may be contingent on rate of responding, rate of change
rate, or specific patterns of rate changes detected by ong )
computer analyses. Contingencies may involve several stimyj;
and responses interrelated in various ways. Considerable skil]
may be needed to design programs of instructional contingg
cies which will bring behavior under the control of comg(Ia
termina}l contingencies of this sort. The importance of Pr
gramming is, indeed, often completely overlooked. Forpe
ample., the statement that a given type of organism or gy
organism of a given age “cannot solve a given kind of prot‘li‘
lem” is meaningless until the speaker has specified the r'."
grams which have been tried and considered the possiin)li
that better ones may be designed. g
l?escribing a set of contingencies in instructions to the
sub]e.ct is no substitute for exposing the subject to the conting"
gencies, particularly when they need to be programmed In,
structions have effects, of course, depending in part on'th-'i
verbal history of the subject, but the behavior of a sub’ecei"
to whom an experimenter has explained how a piece of ]a .
paratus wczlvorl;i will not necessarily resemble one who hEs‘
come under the control of th i i i )
lched by that spparetus. e terminal contmggncws estab-
Contingencies of reinforcement have been analyzed for-
mally in theories of probability, decision-making, and games"
but the theorist often has no way of knowing: aside from
observation of his own behavior, what effects a given set of

contingencies will have or what kind of program may be
needed to make it effective. Certain assumptions—for ex-
a.mple, that an organism will behave rationally—are some-
times used in lieu of observations to complete a statement
?f contingencies. Formal statements of contingencies, like
instructions, have their effects and if detailed enough’ may
supPly rules which function as prior stimuli to control be}:
havior resembling that which would be generated by pro-
longed exposure to the contingencies themselves. The two
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cases must, however, be clearly distinguished. When an or-
amism 1S brought under the control of complex contingen-
Zies, it s not necessarily “applying the rule” which describes

them (see Chapter 6).

Treatment of relationships among variables

The behavioral processes studied in an experimental analysis
asually consist of changes in probability (or rate of response)
4 a function of manipulated variables. The changes are fol-
Jowed in real time rather than from “trial to trial”—a practice
derived from accidental features of early psychological re-
search. An emphasis on real time is another reason why
cumulative records are useful. (A cumulative record is some-
times used to “smooth” other kinds of data—for example, the
errors made during repeated trials in learning a maze or in
solving a problem—and it is often implied that a cumulative
record of responses in time also gains an unwarranted smooth-
ness of the same sort. The important difference is that the
slope of a cumulative curve in real time represents a meaning-
ful state of behavior.)

Relations among dependent and independent variables are
seldom explored according to a prior “experimental design,”
as R. A. Fisher used that term, The null hypothesis finds itself
in the null class. Research which is not designed to test
hypotheses—physiological, mentalistic, or conceptual—may
seem puzzling to those who identify statistics with scientific
method, though it appears perfectly reasonable to physicists,
chemists, and most biologists. The usual practice is to con-
struct an experimental space in which stimuli, responses, and
reinforcements are interrelated in a set of contingencies. The
contingencies depend in part on the behavior which the
organism brings to the experiment. Provision is usually made
for changing the apparatus as the behavior changes, but sel-
dom according to a predetermined plan. The experimental
control of variables is emphasized rather than a later evalua-




IOR 83
82 AN ANALYSIS OF ONTOGENIC AND PHYLOGENIC CONTINGENCIES THE EXPERIMENTAL ANALYSIS OF BEHAV

tion of their presumed importance through statistical g,
yses. The number of organisms studied is usually m
smaller than in statistical designs, but the length of i
during which any one organism is observed is usually m
greater.

It is often said to be impossible to distinguish betwee
significant and insignificant facts without a hypothesis &
theory, but the experimental analysis of behavior does. ¥
seem to bear this out. It has progressed by building upon
past. Improved formulations and techniques have led tom
precise and reproducible data over a much greater ray
but not to the outright rejection of earlier work. (Fo
thing, few data have become useless because a theory .
were designed to test has been discarded.) In retrosp
there appears to have been little random or aimless explo
tion. Such a field as the systematic analysis of contingen
of reinforcement, for example, does not require a theory
study of schedules of reinforcement (46) can proceed
a rather Baconian fashion, as a table of the possibilities g
erated by combinations of clocks, counters, and speedom ‘
fixed and variable sequences, and so on is completed.: M
of the contingencies examined in theories of probabilityjd
decision-making, and games can be generated in a sim
way—the “theory,” if any, being concerned with wha
ganisms will do under the contingencies analyzed. The ex:}§
il - perimental analysis of behavior dispenses with theories
i that sort by proceeding to find out. ’

: In addition to the systematic manipulation of conting,
cies, the interpretation of human affairs is a rich source
suggestions for experiments. Do conditions detected in somi
episode in daily life actually have the effects observed wh
more carefully controlled? Can a certain history of reinfor
ment be shown to be responsible for a current performan
' What changes in contingencies will have different and pos
sibly more acceptable results? The guesses and hunches with
which the experimenter proceeds to answer questions of thi

. rt are not the formal hypotheses of scientific method; the.y
; simply tentative statements for which further support is
ught. The philosopher of science may still want to recon-
ot the behavior so that it fits a hypothetlf:o-dedt{ctlve
del, but efforts in that direction grow less impressive—
sicularly as an alternative formulation of the beh.avmr
‘Man Thinking is glimpsed as one of the more distant
aches of an experimental analysis.
Research which enlarges an established corpus of facts or
simplifies an effective formulation is usually less dramatic
4n research which topples hypotheses or conﬁrnr}s b.road
theories, but it has its compensations. For those so inclined,
heoretical activities are by no means ruled out, even tl.lough
icientific methodologists have usually beex.l hesitant in ac-
cepting the position adopted in an experimental anialys1]§.
Quite aside from testing hypotheses, one may look for simpli-
ing uniformities. For example, one may develop a theory
a5'to why schedules of reinforcement .have the effects they
have, seeking certain simplifying relations among the many
performances generated by different schedules. .The condi-
ns which prevail at the precise moment of rel.nforcement
aré important, but a better theory in this sense is no doubt
i)oksible and desirable. o .
i71In representing the relationships discovered by an experi-
ental analysis of behavior, little use is made of metaphors
or analogies drawn from other sciences. Reports seldom con-
tain expressions like encode, read out fror'n storage, reverber-
ating circuits, overloaded channels, gating, pressure, ﬂouf,
drainage, networks, centers, or cell assemblies. I’Jlttle use is
made of maps or schemata, such as Tolman’s sow—b1.1g,
Lewin’s fields and vectors, or block diagrams representing
nganisms as adaptive machines. The advantage in represent-
g processes without the use of metaphor, map, or hypothet-
ical structure is that one is not misled by a spurious sense of
order or rigor. Early in his career Freud wrote to Fliess that

he had put psychology on a firm neurological basis. The
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reinforcers being conspicuously lacking. The stimuli—
ts and buzzers—were crude and poorly controlled. Two
should have been used so that the data would throw
t on behavior at a choice point. And, after all, could we
re that the rat was not pressing the lever simply be-
it had nothing else to do? These criticisms have all been
red without effort in the course of time simply as part
' the normal development of the analysis. .

atience with respect to unexplored parts of a field is par-
cularly important in a science of behavior because, as part
‘our own subject matter, we may be overwhelmed by the
cts which remain to be explained. Subtle illusions, tricks
A memory, the flashes which solve problems—these are
scinating phenomena, but it may be that genuine explana-
ons within the framework of a science of behavior, as dis-
inguished from verbal principles or “laws” or neurological
otheses, are out of reach at the present time. To insist
at a scienceof behavior give a rigorous account of such
henomena in its present state of knowledge is like asking
e Gilbert of 1600 to explain a magnetic amplifier or the
araday of 1840 to explain superconductivity. Early physical
ientists enjoyed a natural simplification of their subject
‘matters. Many of the most subtle phenomena were to come
into existence only through technical advances in the sciences
iemselves. Others, though occurring in nature, were not
cognized as parts of their fields. The behavioral scientist
enjoys no such natural protection. He is faced with the full
nge of the phenomena he studies. He must therefore more
‘explicitly resolve to put first things first, moving on to more
difficult things only when the power of his analysis permits.
A final distinction. Those who engage in the experimental
analysis of behavior are usually conspicuous for their en-
usiasm. Bixenstine (16) has attributed an unwarranted
optimism in all behavioral science to the methodological
osition taken by experimental analysts. This is perhaps to
.overestimate their influence, but in any case, he points to

theory permitted him “to see the details of neurosis a]]
way to the very conditioning of consciousness” (49),
letter emphasized number, structure, and terms borro
from neurology, biology, and physics. He spoke of “the
systems of neurones, the free’ and ‘bound’ states of quant;
the primary and secondary processes, the main trend andy
compromise trend of the nervous system, the two biologich)
rules of attention and defense.” Terms of this sort encouras
euphoria, and Freud was vulnerable; in his first repor
was “wildly enthusiastic.” Within a month or so he L}
abandoned the theory. He had the insight to tell Fliess
it seemed to him in retrospect “a kind of aberration,”

Attitudes toward research

The experimental analysis of behavior is also generally ch
acterized by an unhurried attitude toward the as-yet-
analyzed or the as-yet-unexplained. Criticism often take
line that the analysis is oversimplified, that it ignores i
portant facts, that a few obvious exceptions demonstrate th
its formulations cannot possibly be adequate, and so on.
understandable reaction might be to stretch the availah
facts and principles in an effort to cover more ground, b
the general plan of the research suggests another strateg
Unlike hypotheses, theories, and models, together with t
statistical manipulations of data which support them,
smooth curve showing a change in probability of a respon
as a function of a controlled variable is a fact in the
and there is no need to worry about it as one goes in se
of others. The shortcomings and exceptions will be accounted
for in time. The strategy is supported by the history of early
criticisms of the Behavior of Organisms. It was said that t

book was not about organisms but about the rat, and
small groups of rats at that. How could one be sure that oth
rats, let alone animals of other species, would behave in t
same way? Only food and water were used as reinforce
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hich they have appeared. “Sequential probabilities,” “am-
, s,” and “redundancies” are not “in the stimulus.” A more
%ious appeal to behavior is made in describing stimuli as anxiety
ovbking, frustrating, confusing, and so on. .
On the other hand, physical properties of stimuli are sometimes
; ked for the sake of objectivity or quantification when they are
The stimulus. To the psychophysicist psychology is “the 4 1, elevant. We accept the fact that not all properties of the en-
sis of the stimulus.” Students of perception, particularly unde ‘;/:' .onment are worth specifying. Visual stimuli are not important
influence of Gestalt psychology, emphasize the ways in ] hen our subject is blind, nor is electromagnetic radiation outside
stimuli force us to respond to them. Students of feelings and 68 hio visible range when our subject has normal vision, But other
tion search for the things felt: hunger is stimulation arisingf ensions cannot be dismissed for such obvious reasons. Suppose
stomach contractions and thirst from a dry throat. Obese pe o are interested in how accurately a person can estimate the
eat more than normal because they are affected differentl smber of spots on a page. The number ranges, say, from one to
“cues,” and people are neurotic and psychotic because they, > hundred. This is an objective fact, but the numbers 1 to 100
the world in a different way. , ot therefore compose a single dimension of the stimulus to
This predilection for stimuli owes much to the secure . ich speed or accuracy of estimation can be related. (For one
sions of physical things. Stimuli have duration and extent; th g the behavior of looking at a small number of spots differs
occupy an unquestioned position in time and space; they exis the behavior of looking at a large number.) The pattern of
before anyone does anything about them and they survive maze and its length, like the pattern and length of a list of non-
wards. In contrast, behavior is evanescent. What men do and sense syllables, is a physical fact, but not therefore necessarily a
are things of the moment. There is nothing left when a’ resp useful property of a “stimulus.” (Overemphasis on quantifiability
has been completed except the responding organism. The causes trouble with other kinds of independent variables. A
havior itself has gone off into history. “wwenty-four-hour hunger” describes an objective condition, which
In spite of the fact that stimuli are thus reassuringly substan ¢an be reproduced by other experimenters, but twenty-four does
the psychologist is nevertheless seldom willing to deal with not describe a quantity of hunger. “Number of reinforced trials”
as a physicist does. He shines a light into the eye of his subje is an objective but possibly useless measure of a history of re-
as an engineer might shine a light into a photocell, but he w. inforcement. )
to talk about what his cell—the organism—sees. Or he may inje
a reference to the organism’s history—for example, by calling
stimulus “novel” (“Familiar” more clearly refers to past histo
and there have been those, among them Gestalt psycholog'i"s}‘ :
who have argued that familiarity is “in the stimulus.” Some of
kinds of organization which are said to make stimuli particulai'
effective, by forcing a corresponding organizé.tion in the beha
of perceiving them, are also not physical properties. Past, preser
or future responses may be used to impute “meaning” to a stirt
lus. (And nonmeaning as well; the nonsensical character of a i
of syllables is not a physical property.) Psycholinguists are pa

the wrong cause. He suggests that the optimism spring B jasly likely to specify stimuli in terms of earlier contingencies
release from the anxiety of theory construction. There

more obvious explanation: the analysis works.

o

Note 4.1 Independent variables

s Uncontrollable independent variables. The ethologists study
behavior as a function of species status. A graylag goose behaves
ia given way because it is a graylag goose. To change the be-
havior we should have to change the species. No matter how im-
portant genetic variables may be, we do not manipulate them as
such in predicting and controlling the behavior of a given or-
ganism., »

Age is not unrelated to genetic variables since most of the be-
havior attributed to species status is not present at birth but must
mature, possibly during critical periods of development. Age is
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taken as the principal independent variable in studying the.
velopment of various sensory and motor skills and so-calleq try
concepts, and mental processes. The development of speech,
example, is sometimes followed simply as an increase with agei{8
the number of words or grammatical forms a child uses, D
linquent behavior in a given culture is said to show “a peak {3
theft at fourteen and in rowdyism at seventeen.” il
Cycles are another kind of temporal patterning. A squirre] py
and rests in its squirrel cage, the stock market rises and fallg
nation swings from a warlike to a peaceful mood and back, 5
romantic periods of history alternate with classical. A progressiva
change establishes a trend. Autocorrelational techniques can Ly
used to clarify cycles and trends, but unless we know that a cycls
will maintain its period or a trend continue, we cannot use the
results for purposes of prediction. Nor, of course, can time be
manipulated as an independent variable.
Controllable variables are also lacking when behavior is pre:
dicted from other behavior. The tests used in mental measurement
evoke samples of behavior from which characteristics of similay
behavior, usually on a larger scale, can be predicted—but on}
because the sample and the predicted behavior are functions of
common variables, usually not identified. The traits or factors ex-
tracted from test scores seem to have the status of independent
variables, but they cannot be manipulated as such. ’

Note 4.2 The dependent variable

Topography of behavior can be recorded in many ways. The -
graphic arts first made it possible to represent an organism in
action, and films and videoscopes are modern equivalents. The
alphabet was invented as a means of recording verbal behavior,
and the tape recorder now permits greater accuracy. A mere
record of topography, however, will not suffice for a functional
analysis. We cannot break behavior into parts of convenient size
on the basis of topography alone. Thus, we cannot simply describe
a bit of behavior and call it an operant, even if everyone agrees
to abide by our specifications. Even in reflexes which have been

undel'g
‘ables are m
_variable, an
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i response must be defined in terms of a cor-
: 'can{’i::)ﬁllitse((iélgf]s. AIII) operant must behave like one; it mus.t
edos orderly changes in probability when independ.ent vari-
anipulated. The effect on the environm.ent 1s-such a
d we can construct an operaxl:lt b}ll3 n{?afklf:g r:;nf:r;:;;
i on a given topography. but false star
ment an:;lv?iiﬁz ;li’(en as gn operalr)lt %nas rz;)t behave like one and
Qomn:lcl)ir; else may. In an apparatus containing two operanda,
som am gle it may be necessary to consider not only the response
for e}({;h }E’ut’the behavior of changing from one to the othelz (134).
tQZZ e;{plicit description of topography is sometimes avoided by
éharacterizing the dependent variable in more general terms. For
mple, behavior is classified as procreative, rflaternal, or com-
;xijve. Classifications of this sort always involve mdependeflt vari-
a]a;les. The topography of fighting, c.opulating, and. carlngbﬁor
oung is usually related to phylogenic and ontogenic variables
zvhich define useful classes, but this is not alvyays tr}le, and even
so the consequences of behavior—t(l)gesher with their phylogenic
ogenic significance—are involved. o
pfé;;}%asis nagturally falls on topography when behavior is
studied as a function of the inaccessible.or uncontr?llabh'e vaf,l-
ables already mentioned. There are estaphshed fields in whlchht e
description of behavior is mainly narration. Etho}ogy tells us gw
a bird of a given species builds its nest, courts its mate, and 1;3-
fends its territory. Developmental psychology tells us how. a ba I};
of a given age raises its head, turns over, and grasps ob]eits. '
the important independent variables are 1ndefec! only to be 011?
in the phylogeny of the species or in age, this is pe.rhaps all that
can be done. But it is a mistake to confine an anfllysw to the struc-
ture of behavior when other variables are available.
An emphasis on topography of behavior at the expense of con-

elat

trolling relations is an example of the Formalistic Fallacy. It is -

common in linguistics and psycholinguistici. By re,z,arranging frag-
ments of recorded verbal behavior (e.g. “words”) new records
(eg. “sentences”) are generated, which. are then tfeate‘d' as
though they were verbal responses. By adding not to It is ram:ing,
for example, we generate It is not raining, and ‘we may proceed to
test its truth or falsity. But no one has yet said It is not raining,




behavior it appears to record has never been emitted
control of characteristic variables. There is a great differenc
tween the response It is raining written in the presence o?

a

propriate stimuli and the same patt
words on slips of paper. pattem produced by Tearrangin

ndey th

of rules. This is most likely to happen when verb ioF:
stud{ed as a function of uncontroIl)lgtble variables, a:ull)c?: ac\gor.,‘v
gencies of reinforcement are not then available as an alternatint»l’
thez‘ generation of behavior from rules (see Chapter 6). In a s‘t’-zt
of “the child’s acquisition of syntax” Bellugi and Brown (14) ;i
corde<.i the appearance of new words and new grammatical str:'
tures in the speech of two children over a period of time, As
example of a “generative” rule, they give the following: “In orda
to form' a noun phrase select first one word from the small ¢] .
of mo<,i,1ﬁers and select, second, one word from the large classa:f:?
nouns. _Thus, to say My hand the child first selects my from a list“t
of modifiers and then hand from a list of nouns. No reference "
made to the relation of the “generated” phrase to the circumstané;:":
under which it is acquired or emitted. How often has the child
echoed the verbal stimulus my hand? How often has he heard
stories in which characters referred to their hands? How often
he?s he heard hand when his own hand has been important asa = -
stimulus—when, for example, it has been hurt, touched, washed,
or shaken? What verbal history has sharpened the distiliction be.
tween my and your? How many other responses containing hand
and my has the child already learned? It seems safe to overlook
all this material if the child selects words and puts them together
to compose phrases or sentences by applying rules with the help
of a mental mechanism. But selection and composition in thalz‘
sense are rare forms of verbal behavior, characteristic mainly of .
logicians, linguists, and psycholinguists. Only the Formalistic |
Fallacy suggests that the products of selection and composition
are equivalent to the behavior acquired under the contingencies
arranged by a verbal community. ;

gttribute

- pavior at 2 ch
© of the probabilities associated with the choices. A rat may turn
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probability of response. A further qualification of the depend-
t,variable in a science of behavior is needed. We are not so
oh concerned with the topography of a response as with the

.I‘,';:};abiﬁt)’ that it will be emitted. Probability is a difficult con-

® ¢ For many purposes we may be content with rate of respond-
oep “put this is awkward when a single instance of behavior is
ingy d to more than one variable. Similar problems arise,
fopether with many others, when probability is inferred frorfl the
pccurTence OF nonoccurrence of a response in a given “trial.” Be-
oice point does not provide independent measures
right rather than left in a T-maze, but we can infer only that a
right turn was more probable than a left. The percentage of right
or left turns in a series of trials will not complete the account be-
cause the organism presumably changes from trial to trial, and
averages for groups of rats exposed to the same contingencies are
still less useful.
. A common practice is to evaluate probability of response in
terms of the magnitude of an independent variable. A response
evoked by a brief stimulus, for example, is felt to be stronger than
one which requires a longer exposure. The probability seems to
Jie on a continuum between the time which guarantees a response
and the time at which no appropriate response is ever made.
Similar continua seem to be established by making stimuli incom-
plete—as by omitting letters in a text, filtering out some fre-
uencies in recorded speech, or putting visual stimuli out of focus.

The probability is inferred from the point at which the response

fails to occur as the duration, clarity, or completeness of the
stimulus is reduced. In psychoanalytic theory a response is in-
ferred to have unusual strength if it occurs when it is not par-
ticularly appropriate to the occasion. Rorschach patterns and the
vague auditory stimuli of the Verbal Summator (127) are pre-
sumed to evoke responses having special strength.

Probability of response is also sometimes inferred from how
quickly the response is acquired or brought under stimulus con-
trol. If a response of complex topography is acquired only slowly,
it is assumed that it began in very low strength. When an organ-
ism has been conditioned to respond to a given pattern, the proba-
bility that it will respond to a different pattern is sometimes argued
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from the speed with which it forms a discrimination. If it learng t
distinguish patterns quickly, it is assumed that learning to Tespong
to one pattern does not make a response to the other highly prob.
able. Speed of learning is also sometimes used to meas’uré
probability attributed to deprivation or aversive stimulatiop,
Speed of forgetting is also, as we have noted, used to infes
probability; a response which can be recalled a long time after
acquisition is presumed to have been stronger when acquireq.
The principle is also basic to psychoanalysis; the responses we
now recall were the strong responses of long ago. Further informy,
tion can be extracted by varying the conditions under which recsl]
occurs, A recollection which has little relevance to a currept

situation suggests unusual strength. A response recalled in the -
presence of distractions or conflicting variables is also held to bg
strong. (The number of psychological experiments which yse
“amount remembered” as a dependent variable is not to be taken
as showing an extraordinary interest in the process of forgetting,

for many of them are concerned with processes which could be
more directly investigated with measures of probability.)

Behavior as a dependent variable is often neglected when the
investigator turns his attention to internal processes, real or .-
fancied. The study of verbal learning, for example, is more likely -
to be concerned with proactive and retroactive inhibition, remj. -
niscence, or obliviscence than with the actual behavior of the sub:

ject, which is often not carefully analyzed. Behavior studied as a

function of time—as growth, development, trends, or cycles—also

often takes second place to supposed underlying processes, And
no matter how elegant the mathematical procedures used in

quantifying traits and abilities, they are almost always applied to

relatively crude measures (for example, responses to a question-
naire) evoked under relatively uncontrolled conditions ( the ques-
tionnaire ). The emphasis is not upon the behavior but upon what
seems to lie behind it.

Note 4.3 Significance

The psychological literature contains a prodigious number of -
charts, graphs, tables, and equations reporting quantitative rela-
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. s among unimportant or useless variables. Much of this may
oo attributed to professional contingencies of reinforcement, under
we;ﬁch what a psychologist says must be above all irrefutable. He

 oan satisfy the contingencies by selecting a measurable aspect' of
lc)ehavior and a measurable condition and examining the relation

petween them. If he uses the right instruments af‘lq treats hlf data
in the right ways, his result will be statistically 31gn.1ﬁcant even
when no relation is found. The significance can be %ncreased by
devising a hypothesis which the result conﬁm.ls or .dISRI'OVGS or 3
eneral principle which it illustrates, The main thing is to avoi
i rong.

be’llrfe:;, aregno contingencies in which positive results figure l'fl a
comparable way. Scientific progress is usually slow, and an im-
portant step is not necessarily recognized as such as soon as it is
taken. Only a few discoveries are sudden.eno‘ugh to be contingent
upon the scientist’s investigatory behavior in Sl{Ch a way as to
shape and maintain it. The dedication of the s.01entlst is usually
the product of a favorable program of weak remf-orcements. Ad-
ditional sources of reinforcement are therefore important. The
experimental analysis of behavior has no doubt proﬁted' from the
fact that its results have led rather quickly to a behavioral tef:h-
nology, but the laboratory scientist profits fr9m any result v.vhlch
clarifies his central conception. It is reinforcing to find .vanables
which change in an orderly fashion and which permit one to
formulate behavior as a scientific system, in the sense in which
that term was used, for example, by Willard Gibbs.

" A concern for basic dimensions helps the young psychologist in

* another way. When Freud first turned from biology to psycho-

analysis, he wrote to a friend (49): “What horrifies me more than
anything else is all the psychology I shall have to read in .the next
few years.” The literature faced by the young psychologist today
is several thousand times as extensive. It cannot be read as a
whole. A field of specialization helps, but most fields are sti']l
large. Some principle of selection is needed, and a useful guide Is
the significance of the variables studied. A glimpse of the coordi-
nates of the graphs in an article will usually suffice. A good rule
of thumb is as follows: do not spend much time on articles in
which changes in behavior are followed from trial to trial or in
which graphs show changes in the time or number of errors
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required to reach a criterion, or in amount remembered, b
percent of correct choices made, or which report scores, ray, /8
standard. Sometimes a look at the apparatus will help. Dimg
sions are probably suspect if the work was done with mas;
T-mazes, jumping stands, or memory drums. The young psychs
ogist will miss something in following these rules (he will
something of value almost everywhere), but he must run son;
risk, It is a matter of personal strategy, and an emphasis on bag
dimensions makes it possible to plan a promising campaign, -

Note 44 Progress

This is not the place for a survey of data, but some indication.
the technical progress which has been made in the experiment;
analysis of behavior may be useful. Current practices contrag
sharply with those reported thirty years ago in The Behavior
Organisms (129). v
(1) The experimental space is more carefully controlled. May
versions have been standardized. _
(2) Experiments last, not for an hour, but for many hours, days, -
weeks, or even months. _
(8) The past history of the organism is more carefully con-
trolled, possibly from birth. : s
(4) Many more species have been studied, including man (re."
tardates, psychotics, normal children, and normal adults ).
(3) Stimuli are more precisely controlled.
(6) Topography of response, including intensive and temporal -
properties, is more accurately reported and measured. T
(7) An operant as a class or response is better defined and
cumulative records are therefore smoother. Ph
(8) Many more reinforcers have been studied—including, in -
addition to food and water, sexual stimulation, the opportunity to -
behave aggressively, and the production of novel stimuli, .
(9) Rate of responding continues to be represented in a cumu- :
lative record, but details are clarified in analyses of interresponse
times and with on-line computer processing—the latter, in par-

ticular, when contingencies are based on characteristics of rate or.
changes in rate.

: i)ermit
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- (10) Many more schedules of intermittent reinforcement have
; died. : . .
l?6~%mls)mConcurrent and sequential arrangements of contingencies
(1 the study of aspects of behavior which were once 'at-
jputed to higher mental processes, among them many which
mar upon decision-making. .
: ° 12) The experimental space often contains two or mors or-
;ﬁsms with interlocking contingencies which generate “syn-
thetic social relations.”

Note 4.5 A technology of behavior

Sei and technology have always been closely interwoven.
g:;irgcila;roblems arego};ten solved first, and,the solutions are then
taken over by basic science; the craftsman’s rules .of thumb are
the beginnings of scientific laws, as Ernst Mach. pomtfad out long
ago. On the other hand, as basic research ﬂouns'hes, its methods
and results come to be applied to practical affairs. Much of thg
technology which emerges may have no earlier rule-o.f-thum

counterpart. Psychology offers many examples. . Techniques ?f
mental measurement were invented to solve EraCtlcE.ll problems n;
education and only later came to be used in basic analyses o

traits and abilities. Introspective psychc.ﬂogy, on the other hanq,
émerged from philosophical inquiries mto. the nat1'1re of'mans
knowledge of the world around him, but it gave rise to instru-
ments and methods which were later used to sol_ve practu.:al prob-
lems in adjusting to that world. Studies in leam.mg (and in Feach-
ing and training) have almost always been a mixture of basic and

lied research.

aP'Il)‘he technological successes of psychology hav‘e not, 'however,
been remarkable. The psychologist often finds }nmself. in a sub-
ordinate position; he supplies information but p}ays ht.tlfa or no
part in its use. He determines the facts upon wl.uch decisions are
made but takes no part in making them. Clinical psych<?log1sts
often find themselves in this position with respect to Esychlatnsts;
School psychologists report to the teacher or administrator who
takes action. It is the statesman or politician who uses the r.esul'ts
of opinion polls, and boards of directors who plan production in
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the light of market analyses. When a psychologist oceasiog &
moves into a decision-making spot, he is usually no longe:d
garded as a psychologist. Possibly this only shows good judgm
the psychologist knows what he knows and is unwilling o
responsibility for acting upon it. Another explanation i to
found in the history of psychology. No other science has ever:
to move against such a mass of folklore, superstition, and
and it is not surprising that psychologists have put a high pr
the factual and objective. They have struggled assiduousl‘y
escape from the limitations of personal experience. Measuremeﬁ
and quantification—in a word, objectivity-—have been at 5 pf
mium. If you want to know what a man actually hears or 64
control the stimulating environment. If you want to know why
he actually does or says, record his behavior as precisely as pg;
sible. If you want to know what he is inclined to do or say, samp)]
his opinions and beliefs. If you want to know what he is reall
like, quantify his behavior with inventories, questionnaires, ap,
tests. Guarantee the significance of your answers by examin;
many cases, and draw your conclusions only with the help ¢
logical and statistical methods. ‘
‘The social sciences have also advanced beyond earlier tres
ments of their subject matters mainly by emphasizing objectivity
The social scientist has been called the man with a notebook_s
observing, sampling, recording what he sees, rather than trustin
to casual impression and memory. Even historians have entere
upon a phase of this kind, searching for materials which can
treated statistically in lieu of the personal reminiscences of eye
witnesses. The result tends to be a form of structuralism (see page
12) or behavioralism (see page 13) where the emphasis falls -
on topography to the virtual exclusion of independent variables;
It is not surprising that the use of the results should remain in
other hands. A &
There is another result, Psychology as a basic science has failed
to supply a conception which recommends itself to specialists in - -
other fields of human behavior. Sociology, anthropology, law and :
jurisprudence, economics, education, political science, religion; -
linguistics, literary criticism, philosophy, history—each has its -
own theory, model, or conception of man, drawn in part from -
common sense and in part from outmoded philosophical systems; -

/
%

:‘ -‘gzzzlibuted a workable theory which is generally useful.

- The experimental analysis of behavior may be on the point of
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i isations as needed, A formula evolved in one
local lm\g/l;fxlard in another, The student whose behavior is
cern of the educational specialist bears little resembl.allfxce
con mic Man. Man the Political Animal is not a promising
? Econ(iJn sychotherapy. Yet it is the same man who is being
fauen(ti in ;51 these fields, and it ought to be possible to talk about
in the same way. Psychoanalysis has come closest to supply-
common formulation, but it arose as a form of therap?r and
e touch of psychopathology survives when it is applied to
somm® day life. In spite of many claims to the contrary, it has not

th
d Proves a

sgudie

doing so. The scientific method which has made it successful in

| the laboratory makes it almost immediately available for practical

arposes. It is not concerned with testing theories but with di-
‘-ecrtlljy modifying behavior. Its procedures are therefore relevant
;,hénever a change in behavior is a consideration. It is less inter-

 ssted in the topography or structure of behavior than in the vari-

ables of which it is a function. It usually confines itself to t.he morg
¢onvenient variables, but the interaction betweer.l orgal'nsm an
environment represented by the concept of contingencies of re-
inforcement has great generality. A particulsjlr ﬁeld- no doubt cal-ls
for special knowledge and will bring new discoveries, but a basic
conception common to all fields is nevertheless a possibility.

© - Although a technology of behavior is thus in the making, we

are not on the verge of solving all our problems. Human behavior
is extraordinarily complex (it is no doubt th(? most complex sub-
ject matter ever submitted to scientific analysis), and a great deal
remains to be learned. Technical knowledge is nf:eded. We cannot
deal effectively with human behavior by applying a few general
principles (say, of reward and punishment) any more than we can
build a bridge simply by applying the principles of stress and
strain. The two fields in which an experimental analysis of be-
havior has already yielded the most extensive technology. (educa-
tion and psychotherapy) are those closest to psychology 1t§elf and
hence those to which specialists in behavior are most likely to
turn. Even there, however, a strong tradition favoring pure re-
search keeps many of those who would be most success.ful away
from technical applications. Elsewhere much of what is known
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has not yet been put to use because those who are in a positj;
use it either do not know that it is available or are put off by
understandings of its nature or its implications. A new king
professional training, preferably with laboratory experiency
needed. In the long run, the effective management of hyy,
affairs will probably require a change in the way in which ey,
one thinks about himself and those with whom he comeg
contact, _

The need for an effective technology of behavior is oby;
enough. Every generation seems to believe that the world is go!
to the dogs, but (to be ethological for a moment) we must
not forget the boy who cried Wolf! It is quite possible that we
in serious trouble. Man may be foolish enough to set off a nugle;
holocaust—not by design but by one of those accidents which a;
so much admired by those who oppose design. We have not ye
brought the powerful methodology of science to bear on many ¢
our problems. Prescientific formulations of human behavior gy,
still widely used, and supported by prescientific philosophies,
sweeping change is needed, and a successful science of behavior
perhaps the necessary first step.

Note 4.6 The critics

The experimental analysis of behavior is misunderstood in man
ways and for many reasons, particularly in its implications fo
human affairs. With respect to its use in education, Paul Goodma
writes (56): “To be candid, I think operant-conditioning is vast}
overrated. It teaches us the not newsy proposition that if a
animal is deprived of its natural environment and society, sex
sorily deprived, made mildly anxious, and restricted to the nar
rowest possible spontaneous motion, it will emotionally identify

with its oppressor and respond—with low-grade grace, energy,’

and intelligence—in the only way allowed to it. The poor beas

must do something, just to live on a little.” Jules Henry, an anthro-

pologist, has commented on “the uncritical extrapolation of ex
perimental results from animals to man” in the following way
“Learning theory has two simple points to make and does so wi
talmudic ingenuity, variability, intricacy, and insistence. They ar
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orcement and extinction. What has to be left out, because
the subjects are mostly animals, is thought” (63). It would be in-

cesting to try to apply these analyses to an issue of the Journal
¢ the Experimental Analysis of Behavior.

Classroom demonstrations are often cited as if they epitomized
the analysis. Pigeons have been taught to play a kind of ping-
008 (146) and simple tunes on a toy piano, and these trivial
Pchievements are offered as representing the nature and scope of
zperant conditioning. The analysis is often dismissed as “all a

‘matter of conditioned reflexes” or of “habit formation in mazes.”

Reinforcement is sometimes said to be synonymous with reward

~ " or bribery or necessarily a matter of drive reduction. The range
> of the analysis is not recognized. Krutch (87) has argued that

conditioned reflexes “shortcircuit” important processes in human
pehavior, which are presumably out of reach of a behavioral

analysis. Ashby has written (6):

Children do behave like pigeons. And this is why the technique is so
dangerous. Pigeons can be taught to play the piano but they cannot be
taught to understand music; and except for very limited purposes
(such as the memorizing of telephone numbers) rote learning without
understanding is useless. Now the chief weakness of programmed in-
struction is that it rewards rote learning, and worse than that—it re-
wards only those responses which are in agreement with the pro-
gramme. The doubter, the dissenter, the questioner—in short, anyone
with an original mind—can get no stimulus or satisfaction out of the
programme. Furthermore, it is the declared aim of those who compose
programmes to make the steps so simple that the learner does not make
mistakes, and so gets his reinforcement at every step. But making
mistakes is an essential experience in learning,

But the behavior involved in understanding music can be analyzed
experimentally, operant conditioning is not rote learning, pro-
grams can promote original behavior, and what is learned from
making mistakes can be taught in other ways (155). Problem solv-
ing, creative thinking, intellectual and ethical self-management,
and behavior governed by rules are also often said to be out of
reach. Some of these will be discussed in Chapters 5 and 6. A very
common complaint, to which we shall return in Chapter 8, is that
consciousness is “ignored.”
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An experimental analysis of behavior is necessarily a sciengg
progress. The assertion that it cannot explain some aspect of
havior must be qualified with the phrase “as of this date”
analysis has grown steadily more rigorous and powerful, and j
constantly reaching into new areas, but it no doubt has a Iy
way to go. We do not dismiss the early stages of other sciengs
because they were not complete. Boyle’s Law, as originally stateg
was quite inadequate and had to be changed as other variablg
were considered and as more exact measures were taken. It w;
not discarded, however; it was simply qualified and extended: :

The use of concepts and laws derived from an experiments
analysis in the interpretation of daily life is also a source of mg
understanding. An analogy from another science may be helpfu]
Geophysics interprets the present condition of the accessible part
of the earth in terms of presumed conditions in the mantle ap
core. It appeals quite freely to physical laws derived from labora
tory analyses of matter under various pressures and temperatures
even though it is merely an assumption that comparable sta

actually prevail in the interior of the earth. In the same way

familiar facts about verbal behavior are interpreted with pr

ciples derived from the laboratory study of contingencies of re
inforcement (141), even though the contingencies maintained by
the verbal environment cannot be precisely ascertained. In both
these examples, principles derived from research conducted under

the favorable conditions of the laboratory are used to give a plaus- .
ible account of facts which are not at the moment under experi-
mental control. Neither account can at the present time be proved, |
but both are to be preferred to treatments which lack the same
kind of experimental support.
Another common misunderstanding concerns extrapolation from -
animal to human behavior. Those who study living organisms—
say, in genetics, embryology, or medicine—usually start below the
human level, and students of behavior have quite naturally fol-
lowed the same practice. The experimenter needs an organism

which is readily available and cheaply maintained. He must sub-
mit it to daily regimens, often for long periods of time, confine it in

easily controlled environments, and expose it to complex con--
tingencies of reinforcement. Such organisms are almost necessarily -

o man,

Lo
: ;ﬁwg;gr, that two species are homologous only if laws can be
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ler than men. Nevertheless, with very few exceptions, those
study them are primarily concerned with human behavior.
few people are interested in the rat or pigeon for their

mp

Very
ownl sakes. ]

. The relevance of research on lower organisms to human be-
havior i sometimes flatly denied. Jules Henry, for example, has
gritten, “When I extrapolate the laws of rat or pigeon learning
I break the law of homologous extrapolation because rats

igeons are not homologous with man” (63). It turns out,

sxtrapolated from one to the other. Another writer has argued
that although “theories . . . based on experimentation with pigeons
[have] had considerable influence for good in education and
clinical psychology . . . yet it seems likely that . . . pigeon results
will be too simplistic for extensive use with humans” (6). This is
almost certainly correct, since differences must always be taken
into account, but useful similarities have been demonstrated over
a fairly wide range of species. The fact is that methods first de-
veloped for the study of lower organisms, as well as the concepts
and principles arising from that study, have been successfully
applied to human behavior, both in a basic analysis and in many
technological applications.

. Although it is sometimes said that research on lower animals
makes it impossible to discover what is distinctly human, it is only
by studying the behavior of lower animals that we can tell what is
distinctly human. The range of what has seemed to be human has
been progressively reduced as lower organisms have come to be
better understood. What survives is, of course, of the greatest
importance. It must be investigated with human subjects. There
is no evidence that research on lower organisms contaminates re-
search on men or that those who study animals can have nothing
important to say about men.

It is frequently implied that human dignity is threatened when
principles derived from the study of lower animals are applied to
man; but if we really believe that the proper study of mankind
is man, we must not reject any relevant information. The use of
animal vaccines in the treatment and prevention of human illness

was once attacked on grounds of dignity, but medical science
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without the help of animal research is unthinkable, We n
study the endocrine systems of animals and apply the resoxfl
man, we use animal hormones. b
A similar concern for human worth or dignity underlies g
mon misunderstanding of the practices of a scientific anal s.cp
Bannister has put it (10): Yo

In order to behave like scientists we must construct situations in hi
our subjects are totally controlled, manipulated and measumdw :
must cut our subjects down to size, We construct situations in Wln
they can behave as little like human beings as possible and we dg ;
in order to allow ourselves to make statements about the natuyg'?
their humanity. I can think of no simple formula which can alloy :’s

of our subjects is the ideal way to go about things. It may be that ;3
imprisoned, miniscule man is all we are capable of studying by It
us acknowledge that we do miserable experiments because we lack i}
imagination to do better ones, not claim that these are scientifical]
ideal because they are simple minded. : %

b.e studied at one time. What we observe may not be very muck
like the behavior we see in the confusion of daily life, but it i
still human behavior. v

Simplification of the human environment is not an exclusively

acteristically maximize the quality and quantity of their work by
isolating themselves from unrelated features of the world about

them. They build physical and social environments appropriate to
a small part of their repertoires, and it is one of the objects of

that they have “cut themselves down to size” or “are behaving as s
little like human beings as possible” or that “they have imprisoned i

themselves as minuscule men,” or that what they do is “all they

are capable of doing.” It is true that we often particularly admire -
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;e who think best in the heat of battle or who paint or compose
ite in the wild abandon of a misspent life, for they must be
asual people to work under such circumstances and their work
pe closer to real life; but though their achievements differ
m those of the solitary worker, they will be no more human.
As the techniques of an experimental analysis of behavior be-
e MOTe powerful, more and more complex behavior is analyzed
sinder more and more complex circumstances. We ignore some
things for the sake of studying others, but we do not ignore them
ermanently. They will be studied in their turn. Nothing is lost in
the process of analysis which can not be reconstituted. Every
cience has been subjected to similar criticisms at some time in its
history; its methods have seemed to destroy the holistic aspects of

“i‘tsfsubject matter. But more and more of that subject matter is

eventually accounted for.
.The fact that it is hard to see what is happening in an experi-
mental space (see page 9) should be carefully considered by

 those who object to the extrapolation of laboratory results to

human affairs. Presumably they object because the extrapolations
do not jibe with their observations of the world at large, but if
we now ask them to look at the world in small, we shall find that

- their observations do not jibe with what we know to be the case.

We know it because we have constructed the contingencies and
can analyze their effects under especially advantageous condi-
tions. It is quite possible that so many people have said so many
different things about the world at large just because none of
them has ever been able to confirm what he thinks he has seen.
We extrapolate from relatively simple conditions to relatively
complex, not to confirm what someone claims to have seen in the
complex case, but to begin for the first time to see it in a new
light.

- Terminology is another common source of misunderstanding,

-When speaking or writing casually, the student of behavior is

pethaps as likely as anyone else to mention sensations, feelings,

ideas, thoughts, decisions, and so on. Critics sometimes cite in-
stances of this to prove inconsistency, lack of logic, or bad faith.

The astronomer is similarly inconsistent when he says that the
sun rises or that the stars come out at night, but he would be a

 foolish astronomer indeed if he avoided such expressions in casual
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discourse. No one should be seriously misled by suc
as “The idea occurred to me . . .,” “My memory of hj
vague . .., or “I don't feel like going. . . .” When ear
mers were challenged, as they must have been when
tinued to speak of the sunrise, their answer was p.
quick translation into nongeocentric terms. The studé;
havior must also be ready to translate if challenged,
serious enterprise he should be alert to the danger in un;
casual terms.

Another criticism of an experimental analysis of behayj
it “apes” other sciences. This is not true. It adopts:
scientific assumption of order and lawfulness in its sub
ter, and it freely borrows any method which may be
its subject matter, but it does not do this in order to resemb
prestigious sciences. Compared with information-theor
netics, mathematical models, hypothetico-deductive system
puter simulation, and general systems theory, it is unus o
of scientific role playing. It is in no hurry to be matherjates
Newton’s brilliant success in putting order into a chaotic uniyg
led men almost immediately to wonder whether the sam
might not be done for human behavior and society. Withi)
tury Jean-Jacques Rousseau could exclaim, “Calculators, i
up to you. Count, measure, compare.” (It is tempting to:
that he was clairvoyant, and that “calculateurs” me
puters.”) Another century and Gustav Fechner jumped ou
with the exciting thought that the physical world and the
of the psyche might be mathematically related. Another c:
and mathematical psychology sustains the hope of avoidi
sheer labor of an empirical analysis—an analysis which is n
if we are to identify the entities and the relations among
which are to be treated mathematically. '
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