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Abstract

Molar behaviorists have long rccognized that behavior is affected by what Tolman
and Brunswik {1933) callcd “the causal tcxture of the cavironment”. Translating
thal recognition into an cffcetive scicntific system, however, has been a difficult
task. For onc thing, the “causal texture” consists of complex relations among events
extended over time, and so the significant effects are often hard to detect. Also, it
1s often not cbvious how the causal texture should be classified and measured so as
to permit the discovery of an integrated set of fundamental environment-behavior
rclationships. An important contribution of contingency theory {(e.g., Sidman, 1986)
is in providing an integrated taxonomy of the environment’s causal texture, thus
making it possible to relate behavioral effects to the causal texture in a systematic
way. Somc of the behavioral effects are immediately apparent, but others are not.
Somec advantages may result from speaking of contingencies as affecting behavioral
disposilions.

Key words: contingency, causal texture of the cnvironment, behavioral disposi-
tions, taxonomy ol contingencics.

Resumen

Los conductistas molares han reconocido desde hace tiempo que la conducta se
afecta por lo que Tolman y Brunswik (1933) llamaron “la textura causal del am-
biente”. Sin embargo, el materializar tal reconocimiento en un sistema cientifico
efectivo, ha sido una tarea dificil. Por un lado, la “textura causal” consiste en
relaciones complejas entre gventos que se extienden en el tiempo y por lo tanto, es

1 Correspondence should be addressed to Richard L. Shull, Department of Psychology, University of
North Carolina-Greensboro, Greensboro, NC., 27412,
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frecuentemente dificil detectar los efectos significativos. Tampoco cs cvidente
como clasificar y medir la textura causal, de tal forma que permita describir un con-
junto intcgrado de relaciones fundamcentales ambicnle-conducta. Una contribucion
importante de la teoria de la contingencia (por gjemplo, Sidman, 1986) ha sido
proveer una taxonomia integrada de la textura cansal del ambiente, haciendo
posible asi relacionar de una manera sistematica efectos conductuales con la textura
causal. Algunos de los efectos conductuales son aparentes inmediatamente pero
otros no lo son. El hablar de las contingencias como maneras de afcctar dis-
pusicioncs conductualcs, pucdc resultar ventajoso.

Palabras clave: contingencia, textura causal del ambiente, disposiciones con-
ductuales, taxonomia de las contingencias.

I wish to make four points about contingencics. First, they are an important
class of independent variables for behavior. Second, this kind of inde-
pendent vanable is easily overlooked. Third, a taxonomy of contingencies
coniributcs to our systematic understanding of contingencies and their ef-
fects. And fourth, it may be useful to think about contingencies as altering
behavioral dispositions rather than as altering behavior dircctly.

Contingencies as independent variables

In 1935 Tolman and Brunswik coined the phrase, the causal texture of the en-
vironment, to indicate that environmental events seldom occur randomly but
instead occur in predictable relation to other environmental events and to
aspects of an organism’s behavior. Tolman and Brunswik were interested in
the environment’s causal texture because they thought it was at the root of
the most important phenomena studied by psychologists, including learning
and perception. It an organism is to function successtully in its environment,
they reasoned, its behavior must be in harmony with the environment’s
causal texturc. When an organism’s behavior is not in harmony, the organism
may be changed in some way. That is, the organism may “adjust,” and those
adjusiments comprise the core subject matter of psychology. In Tolmao and
‘Brunswik's scientific program, then, the environment’s causal texture is the
independent variable (i.e., the cause) and the organism’s adjustments com-
prise the dependent variable.

Behavior analysts rarcly speak about the environment's causal texture.
But they refer to the same kinds of facts when they speak about contingen-
cies. A description of a contingency is a description of how the occurrence
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of one event (c.g., a pellet of food) depends upon the occurrence of other,
prior events (e.g., a tone or a leverpress}. I is @ description, in other words,
of how the environment works. It might be the case, for example, that a
pellet of food will be presented to a rat immediately following a leverpress,
but not otherwisc. We say that the pellet is contingent on the leverpress. 1T
a parcnt attends to a child whenever a child throws a tantrum but not
othcrwise, we would say that the parent’s attention is contingent on the
child’s tantrum behavior. Contingencies can be considered indepcendent
variables because they can be specified and arranged independently of the
actual occurrence of behavior (Hincline, 1990; Sidman, 1986; Wemgarten
& Mechner, 1966).

Tolman and Brunswik (1935) recognized another important fact about
the environment. The *causal connections arc always to some degrec
equivocal” (p. 44). In other words, the contingent relationships arc pro
habilistic. “And it 1s...this very equivocality...in the causal ‘representation’
strands in the cnvironment which lend to the psychological activitics of or-
ganisms many of their most outstanding characteristics™ (p. 44). Within the
tradition of behavior analysis much of the research on contingencies has
been concerned with the effects of intermittent, or probabilistic, contingen-
CICS.

Contingencies are easily overlooked as independent variables

Skinner (1969) considered the question of why it took so long for
psychologists to discover the significance of contingencies for determining
behavior. One rcason, Skinner suggested, is that the contingent relation-
ships arc extended over time and are probabilistic. That is, they are molar
features of the environment rather than something thal one can point to as
occurring at this or that moment of time, As a result, contingencies tend to
be inconspicuous (cf. Hineline, 1990). In contrast, stimuli can be said to
occur at particular moments of time, and so the causal role of stimuli in
evoking behavior (as in reflexes) was recognized carly.

Contingencies arc molar in the same sensc that rhythm is a molar
property of music. One cannot detect rhythm by considering only the in-
dividual notes because the term rhythm refers to the pattern of relation-
ships among the individual notes. The pattern (1.c., the rhythm) is just as
much a physical property of the music as the individual notes are; hut the
property that we call rhythm is, of its essence, molar in the sense of being
extended over time and relational.
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Skinner (1969, pp. 8-10) desceribed an imaginary experimental proce-
durc to illustrate how difficult it is to detect contingencies even under
simplificd laboratory conditions. I would like to do the same thing, and so |
ask you to imaginc the following fairly complex contingency (a conditional
discrimination procedure). The subject is a food-deprived rat. It can oc
casionally obtain a food pellct by pressing a lever. Imagine that T tcll you
that the rat has been trained for several wecks under a particular procedure
and that your task is to watch the rat for a while and try to figure out what
the contingency 1s. Here is what you obscrve: You hear a high-pitched tone
that remains on for about five minutes. During this time & lamp above the
lever alternates about every two minutes between being lighted and being
darkened, and you sce thatl the rat presses the lever {requently when the
lamp 1s lighted but scldom when the lamp is dark. Morcover, leverpreses oc:
casionally arc followed by food pellets when the lamp is lighted but never
when the lamp is dark. After about five minutes, the high-pitched tone is
replaced by a low-pitched tone, but the famp continues 1o cycle on and oft
cvery two minutces or so. The first thing you notice is that there is a dramatic
change in the frequency of leverpressing in the presence of the lighted and
darkencd lamp. Now the rat presses the lever at a high rate when the lamp
is darkened and at a low rate when the lamp is lighted. Marcover,
leverpressing now occasionally produces a food pellet when the lamp is off
but never when the lamp is on. Figure 1 diagrams this procedure and its ef-
fect on the rate of responding.

Figure 1
Conditional Discrimination Procedure
{4-Term Contingency)
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Schematic of a hypothetical conditional discrimination procedure (a four-term contingency).
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The rat’s behavior is clearly in harmony with the causal texture of its en-
vironment: The lrequency of leverpressing increascs and decreases in ac-
cordance with the likelihood that food pellets can be obtained by
leverpressing. The point of the example, however, is to illustrate that you
will have to watch this scenario attentively for a fairly long time before you
will be able to identify the contingency and the rat’s adjustment to it (the
pattern of different response rates). Lever presses produce food only inter-
mittently. And the important relationships among the tone, lipht, and the
production of a food pellet by lever pressing comprise a molar pattern
rather than an cvent that occurs at a particular point in time. To “sce” the
contingency (i.e., Lo sec the causal texture), you nced to obscrve at lcast
one full cycle of the lamp in the presence of each of the two tones.

Eventually yvou probably will be able to figure out what the relevant
contingency 1s that is responsible for the different rates of leverpressing.
During the high-pitched tone, leverpressing has been reinforced by food
pellets in the presence of the lighted lamp but not in the presence of the
darkened lamp. Thus, the lighted lamp has come to function as a dis-
criminative stimulus {SP) for leverpressing; its presence increases the
likelihood of leverpressing because leverpressing has been reinforced more
frequently in its presence (SP) than in its absence {84). The same process
of differential reinfoercement has oceurred during the low-pitched tone ex-
cept that the functions of the lighted versus darkened lamp were reversed.
The tone (high pitched versus low pitched) is sometimes called an instruc-
tional stimulus in a conditional discrimination (Cumming & Berryman,
1965). It specifies which other stimuli (the lighted versus darkened lamp in
this example) will function as discriminative stimuli for particular respon-
SUS.

Consider some further complications. Imagine what it would be like if the
tones were presented so quictly that the rat could hear them but you could
not. From your perspective the environment would appear rather capricious,
and the rapid adjustments in the rat’s behavior would scem mysterious. Some-
times the rat would respond most rapidly in the presence of the lighted lamp
and sometimes in the presence of the darkened lamp. But you would not be
able to relate those changes in behavior Lo any feature of the environment ex-
cept for the different frequencies of pellet delivery, Yet strangely, from your
perspective, the rat’s behavior would appear to change appropriately even
hefore the rat has had the opportlunity tosample the new frequencies of pellet
delivery. Imagine, further, that the [ood delivery schedule is made so intermit
tent that no food is presented during the time that you are ebserving the pro-
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cedure. That would make it even harder for you to relate the pattern of the
rat’s behavior to regularities in the environment, and so the rat’s behavior
would seem very puzzling indeed.

When you know the contingency, it 18 easy to see that the causes of the
rat’s behavior are in the environment. The immediate determiners of the
rate of leverpressing include the pitch of the tone and the illumination of
the lamp the discriminative and instructional stimuli. Those stimuli ac-
quired their ability to influence the rate of leverpressing as a result of the
rat’s history of exposurc to the contingencies involving those stimuli and
differential reinforcement by food pellets.

If the contingencies are inconspicuous, however, it will not be apparent
that the causes of the behavior are in the environment. And one may be
tempted to invent special cognitive processes Lo account for the pattern of
behavior (cf. Hineline, 1990).

If contingencics are hard to detect even in simplified laboratory arrange-
ments, think how much more difficult it can be o detect them in everyday
situations, where contingencies often are arranged by the social environ-
ment and where the contingent events are likely to be subtle. It is, perhaps,
not surprising to sce that it has taken a long time for behavioral scientists 1o
recognize the important role that contingencies play in creating significant
behavioral phenomena.

Taxonomy of contingencies

Although Tolman and Brunswik grasped the importance of the environ-
ment’s causal texture as an independent variable, it is fair to say thal they
did not make much progress toward developing that insight into a sys-
tematic set of basic principles. The research that Tolman and his followers
carried out {(e.g., Tolman, 1932; Tolman & Krechevsky, 1933) often was
designed to demonstrate that rats and other organisms were capable of
remarkably [lexible behavioral adjustments in response to changes in the
causal texture of their environments. Such adjustments were aptly charac-
terized as “purposeful” and “insightful.” The point of this work was to
show that the behavior of even so simple an organism as the rat could not
be explamed as a rigid response to a stimulus. Although it 1s unlikely that
any theorist ever believed that behavior could be explained in such simple-
minded stimulus-response (S-R)} terms (Shimp, 1989; Zuriff, 1985), the
demonstrations by Tolman and his followers nevertheless were interesting
and dramatic.
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But dramatic demonstrations make only limited contributions to the
development of a coherent science. They tend to show merely that some in-
teresting behavioral phenomenon either does or does not occur under a
particular complex sct of conditions rather than showing the Kinds of or-
derly relationships between dimensicns of the enviconment and behavior
that can serve as the foundation of an effective scicnce.

This is an area wherc behavior analytic research has made an especially
important contribution. Behavior analysts have long been concerned not
merely with demonstrating that contingencies have an cffcct on behavior
but with identifying and classifying the significant fecatures of contingencies
and their bchavioral effects so as to produce a systcmatic treatment. As
Hineline (1990} described it:

Behavior analysis 1s essentially the study, definition, and characterization of ef-
fective environments as arrayed over time, with “effective” defined by the
dynamics of behavior. That is, in behavior-analytic theory the world is charac-
terized through categorics of transaction with behavior. Thosc categories do not
consist of punctate, individual events; rather, they are scts of contingent rela-
tions or correlations between events or patterns of events over time. (p. 305)

The work 1s ongoing, and disagreement remains about what features of ope-
rant contingencics arc most important for a general understanding of their cf-
fects. Some systems, for example, deline contingencies in terms of the
conditional probabilities of the contingent event given the occurrence and
given the non-occurrence of a response (sec Gibbon, Berryman, &
Thompson, 1974, for a review, critique, and alternative formulation hased on
joint frequencies). Other systems cmphasize relative rates of reinforcement
for responses (Herrnstein, 1970; cf. Nevin, 1992). Still other systems define
contingencies in terms of the dependency between relatively molar, tem-
porally extended dimensions of reinforcement and behavior-for example, in
terms of the degree to which rate of reinforcement depends on the rate of
responding {Baum, 1973, 1989, in press; see also Catania & Keller, 1981, and
Hineline, 1981). And, finally, it should be mentioned that some systems
define contingency in terms of constraints imposed on the allocation of be-
havior (Hursh, 1980; Rachlin, Battalio, Kagal, & Green, 1981; Staddon, 1980,
1983; Timberlake, 1984).

Despite the differences among these (and other) systems, there is a
common aim: 10 find the dimensions of contingencics that are responsible
for significant behavioral effects ideally, dimensions that arc generally ap-
plicable to environments both in and outside the laboratory. It should then
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be possible to express the behavioral effects as functions perhaps as con-
tinuous functions of the values along the dimensions of contingencies. Such
a systematic treatment of these kinds of environment-behavior relation-
ships would be a significant advance over the insightful, but incomplete,
statement that behavioral effects are caused by exposure to the causal tex-
ture of the environment.

The work cited immediately above was concerned with identifying the
effective dimensions of the most elementary kinds of contingency relation-
ships that between a tesponse and its consequence. Sidman (1986) has
developed a more comprehensive taxonomy of operant contingencies an
exiension and elaboration of Skinner’s (1938, 1953, 1969) system that en-
compasses more complex relations among stimuli and the reinforcement of
behavior. It is hierarchically arranged, with more complex and molar levels
of contingent relations subsuming simpler levels.

The levels of contingency relations are numbered according to the
number of element types that must be considered to identify the contingen-
¢y. A two-term contingency specifies the relation between a response and
ils conscquence: a three-term contingency specifies that a discriminative
stimulus signals the operation of a two-term contingency; a four-term con-
tingency specifies that an instructional stimulus signals the operation of a
three-term contingency; and so forth through five-term contingencies.

Figurc 2 represents the conditional discrimination procedure described
earlier (Figure 1) as a four-term contingency. The notation system is
derived from that used by Sidman. It makes clear that the contingency is a
molar pattern of response and stimulus relationships.

Sidman (1986, p. 242) spoke about these various levels of contingency
relations as environmental siruciures, a term that seems to mean about the
same thing as Tolman and Brunswik’s the causal texture of the environment.
Sidman’s taxonomy thus provides a systematic approach to describing the
environment’s causal texture that can be applied generaily. The test of its
value is whether significant classes of behavioral effects can be found to
correspond to the different levels of contingency. This is the topic of the
next section.
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Figure 2
Conditional Discrimination Procedure

4-Term
3. Term
2-Term
R L
" LPress — > 5 Fond
5 Lamp on R
| RoOther—f—> 8 Food
S Hi-Tane R
A RLbress—/—> S TFoed
S Lamp off R
Rother——> § Food
R
A RLPeess—/—> 5 Food
5 l.amp an R
1 Rother—/-> 5" Food
S'Lo-Tone R
D RLpress— > S Food
S Lump off

Rother—/~>  §™Fuod
R->8§= Response is followed by reinlorcer

R-/->8R= Response is nat followed by reinforcer

8P = Discriminative stimulus (S—"dec™)
8= 8§ “delta”

S'= Instructional Stimulus

A notation system for representing four-term contingencies (based on Sidman, 1986). The particular ex-
ample is the conditional discrimination procedure shown in Fig. 1.

Contingencies as altering behavioral dispositions

Before discussing the behavioral effects of contingencies, I will need to say
a little bit about dispesitional terms because I will be suggesting shortly that
contingencics create or alter behavioral dispositions instead of changing
behavior directly. The classic discussion of dispositional terms is Ryle’s
treatment (Ryle, 1949; see also Baum, 1994; Harzem & Miles, 1978;
Schnaitter, 1985; Zuriff, 1985).

Imagine a china cup sitting on a table. There are a number of things
one can say about the cup: [t is a certain color, size, and shape. One can
also say that it is brittle. But describing the cup as brittle seems somehow
different from describing it as, say, blue because the cup is not currently
displaying the properties that the term brittle implies. It is not, for example,
shattcring; it is just sitting there. Indeed, it may never shatter. It almost
seems as though the term brittle must be referring to some ghostly, unseen
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force or substance--cspecially when we say that the cup might shatter be-
cause it is brittle. But if that were the case, it would be hard to understand
how people could ordinarily, and with such confidence, describe objects as
brittle or not brittle,

One way to think about brittle is as a dispositional term. To call the cup
brittle is stimply to say that will act in particular ways under particular condi-
tions. It will likely shatter if it is dropped, if it is tapped sharply, if it is sub-
jected to a large and rapid change in temperature, and so forth. The term
brittle is a short-hand summary a label for a set of entirely objective facts
about the functioning of the cup. It is not some unscen enlity or essence
apart from those facts. We could, indeed, dispense with the term and sim-
ply list the conditions and their effects that the term brittle summarizes.
But doing so would be cumbersome, especially because the list of instances
can be very long. It is much more efficient to use the summary label. Other
examples of such dispositional terms include soluble and elastic. To say that
a ball is clastic is to say that it will bounce if it dropped on a hard surface,
that it will return to its shape if it is squeezed, and so forth.

The term brittle, then, does not refer to an unseen cause of shattering
in the sense that dropping or tapping might bc said to be a cause. Nor does
brittle refer to the molecular structure of the cup even though an under-
standing of the molecular structure might help us understand the cup’s brit-
tleness. We know that brittleness is not the molecular structure per se
because we ordinarily and confidently call objects brittle (or not brittle)
without having the shightest idea about the object’s molecular structure.
Again, brittle refers to what the cup will do under certain conditions.

We are often interested not merely in whether a dispositional term is
appropriate as a description, but in the causes of the disposition. That is,
we might ask how the cup came to be brittle. The answer might be that a
picce of clay, shaped in the form of a cup, was heated in a kiln, which has
changed the object from being plastic to being brittle. Before the cup was
heated, a tap would have deformed it; afterwards, a tap will cause it to shat-
ter. We can speak of exposure to the heat as an independent variable; the
corresponding dependent variable would be the disposition the set of
potential reactions Lo conditions that we summarize by the term brittle.
The heating in the kiln does not directly, or immediately, cause the cup to
shatter; indeed, the cup may survive for years if it is handled carefully. We
can say, however, that the heating alters the ability of a tap to shatter the
cup (or, equivalently, that it alters the susceptibility of the cup to being
shattered by a tap).
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The exposure to the heat no doubt changes the molecular structure of
the clay, and understanding the nature of thosce changes might clarify the
britileness of the cup. But, again, the molecular changes are not the
properties that lead us to speak of a change in brittleness, although the
changes at the two levels may be correlated.

The following diagram (Figure 3} illustrates one way to think about dis-
positions and their causes. Exposing the cup to the heat can be considered
the independent variable for the disposition. The disposition subsumes and
summarizes a set of more Jocal independent variable-dependent variable
relationships, examples of which are listed, Thus, the disposition can be
considered a molar dependent variable in contrast with shattering, which is
a more molecular dependent variable. Two versions of the diagram are
shown. The top one is more complete in showing the different levels of in-
dependent and dependent variables. The lower one is a bit simpler but
summarizes the same facts. From either one it should be clear that the dis-
position is not some sort of unseen, mysterious force or entity on a par with
tapping and dropping. It is nothing more than a summary label. We may
not “see” brittleness when we speak of an object as brittle, but the facts
that lead us to speak of the cup as brittle are entirely “sccable.”

Figure 3

Remote Independennt Variable Molar Dependent Vanable (Disposition): *Brittle

Current ind var. Current dep. var.
s Dropeup ———--mee Cup shatters
Heatip kiln - -v---—— | « Tapcup —+ Cup shatters
s Change temp. ———— Cup shatters
Remote independent variable Molar Dependent Variable (Disposition): *Brittle

= Change in the ability of drapping to shatter the cup
Heatin kiln  -weesnsvevvon | o Change i the ability of a vap to shatter the cup

« Change 1n the ability of a sudden temparature change to
shatter the cup

Brittleness as a disposition, and its cause. The list of instances comprising the disposition is illustrative
rather than complete.

The point of discussing brittlencss is to provide the groundwork for sug-
gesting that exposing an organism (o a contingency is analogous to expos-
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ing a clay cup to heat. Both may be said to alter the ability of other van-
ables to produce some objective set of effects rather than evoking those ef-
fects directly. That is, both can be said to create or aiter a disposition.

It 15 common to say that exposure to contingencics affects the
likelihood, or the rate, of the operant. And that, indeed, is often a satisfac-
tory description. The following sketch expresses this kind of direct func-
tional (or cavsal) relation, with the arrow indicating the direction of
influence:

Independent variable Dependent variable

Fxposure {o conlingency Change in response rate

There are some problems, however, with viewing the contingency as
having such a direct effect on response rate. Imagine that a rat’s leverpress
produces not just a single small pellet of food but a whole day’s ration of
perhaps 100 pellets given at once. The effect on leverpressing for some
time after the rat has consumed the pellets probably will be a decrease in
rate rather than an increase. If so, would this mean that the cluster of 100
pellets is not a reinforcer? Probably not. Food delivery has at least two ef-
fects on the behavior of a food-deprived organism: it can reinforce the
response on which it was contingent, and it can also have a satiating effect.
The lowered response rate in this example is not surprising: It simply
reflects the fact that the rat is satiated. Satiation and deprivation are called
establishing operations or motivational operations (Kcller & Schoenfeld,
1950; Michael, 1982, 1993a, 1993b).

To demonstrate that there has been a reinforcement effect it should be
sufficient merely to deprive the rat of food for a while and then put it back
in the chamber. Leverpressing will most likely occur at a high rate or at
least at a higher rate than beflore exposure to the contingency. A more
general description of the behavioral effect, then, is that exposure to the
contingency bas enabled the level food deprivation to control the
likelihood, or rate, of leverpressing.

Asimilar point can be made about the effects of exposing an organism to a
three-term contingency (cf. Dinsmoor, 1995). One way to describe those ef-
fects is to say that exposure to the contingency has altered the ability of the
third-term stimuli to influence the likelihood of the response specified in the
contingency. That is, those stimuli are now able to function as §Ps or $4s {or
particular responses. There is another effect as well: The stimulus that func-
tions as an SP {or one response has probably also acquired the ability to func-
tion as a conditioned reinforcer forsome other response.
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These new abilities, or functions, of the stimuli may or may not be
revealed in actual behavior just as the cup which has been made brittle may
or may not actually shatter, depending on whether or not the precipitating
conditions occur. To demonstrate the discriminative function of the stimuli,
it is necessary to re-present the 8P and the SA, after exposure to the contin-
gency, and note that the likelihood of the response changes in a correspond-
ing way. To demonstrate the conditioned reinforcing function, it is nccessary
to arrange a new contingency so that the organism can produce the stimulus
by emitting some response different from the one in the original contingen-
cy. And then it [s necessary to see that the likelihood of this new respanse in-
creases as a result of its contingency (cf. Williams, 1994).

The diagrams in Figure 4 show these relationships in a form that paral-
lels the conceplualization of brittlencss and its cause in Figure 3.

Figure 4

Kemote Independent Variable Molar Dependent Variable {Disposition):
TOperant stimulus control;
*Ihsenmimated operant

Current ind. var. Current desp. var.

¢ Change Resp. rate changes
extablishing
operation

Expuosure to 3 term « Present/remove Resp. rate changes
contingency ——————— third-term DA
stimulus (87/877)

s Armange Increase rate of
cuntingency LEW response
hetween new response and
third-term stimulus

Remote Independent Variable Molar Dependent Vanable (disposition):
*Operant stimulus control;
*Discriminated operant

» Change in the ability of an cstablishing operation to influecnce
IESpONSE Tate

Lixposure to « Change in the ability of the thirt-term stimulus [SD;'SAJ to

—_—

3-term contingency influence response rate

» Change in the ability of the third-term stimulus to function as
a conditioned reinfurcer for a different response.

Stimulus control {or discriminated operant) as a disposition, and its cause. The list of instances com-
prising the disposition is illustrative rather than complete.
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Exposure to the three-term contingency is represented as a relatively
remote independent variable whose effect is to alter the ability of other,
more current independent variables (c.g., establishing opcrations, dis-
criminative stimuli, and arranging additional contingencies) to influence the
likelihood of particular responses. Thus, exposing an organism 1o a contin-
gency, like exposing a picce of clay to heat, alters or creates a disposition,

The name we give to the disposition that results from exposure to a
three-term contingency is operant stimulus control or discriminated operani.
Representing the operant as a disposition emphasizes the point that the
operant is a molar unit of bchavior, defined in terms of environment-be-
havior functional relationships rather than in terms of response form (e.g.,
Skinner, 1957, p. 20-21).

There i1s precedent lor rcgarding the behavioral cffect of exposure to
contingencies as altering the ability of other variables to influence the
likelihood of responses. Michael (1993a; see also Glenn & Field, 1994), for
example, has distinguished evocative effects of operations from function-al-
tering cffcets. Establishing operations and discriminative stimuli alter the
momentary likelihood of a response and so are considered evocative. They
have become cvocative as a result of exposure to contingencies; such ex-
posure has altcred their functioning?.

A key point of Sidman’s (1986) taxonomy was to develop a systematic
way of representing fundamental classes of environment-behavior relation
ships. The exciting result of his analysis is that each level of contingency
does, indeed, seem to produce distinctive types of fundamental behavioral
effects. Although Sidman did not speak about these effects as dispositions,
most of the ones he identified arc disposition-like rather than direct, imme-
diate changes in observed behavior. For example, Sidman emphasized the
crcation of a conditioned-reinforcement potential as a peneral effect of ex-
posure to a three-term contingency.

Even more complex environment-behavior relations result from ex-
posure 1o four-term contingencics. Onc such effect 1s conditional stimulus
control, Another-at least with humans-is the set of relationships that arc
collectively called stimulus equivalence. That is, exposure to particular scts
of four-term contingencics cnables instructional and discriminative stimuli

2 There are, to be sure, other ways to speak about these facts. Instead of conceptualizing the effect of
a remote independent variable as a changed dispusition (or as an alteration of the function ol more
local variables), one could conceptualize the lunction of more local variables as acting joinlly 1o af-
fect response rate directly. Logically, the two conceptualizations seem equivalent, and so the choice
of one over the other seems likely to depend on which one provers to be the more convenient for or-
ganizing the relevant environment-behavior relationships.
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to function interchangeably under new arrangements of those stimuli to
which the organism has not previously been exposed (see also Sidman,
1994)3,

What emerges from Sidman’s analysis is a hierarchical system for or-
ganizing environment-behavior relationships of different levels of com-
plexity. These relationships are molar in the sense that the environmental
variables are contingencies and the behavioral effects can be construed as
dispositions. Inferences about internat mediating events are unnecessary
(cf. also Hinelineg, 1990, 1992).

For Tolman (e.g., 1932), the behavioral effect of exposure to the causal
lexture of the environment was to confirm or change the orpanism’s
hypotheses (ot means-end readinesses) about the environment’s causal tex-
ture. On the surface, the term Aypothests sounds like a mentalistic term that
has no place in a rigorous science of behavior, But Tolman insisted that
hypothests (and other such “cognitive” terms) were capable of rigorous be-
havioral definition (e.g., Tolman, 1932; Tolman & Krechevsky, 1933). Al-
though Tolman did not speak about dispositions as such, it is fair to say that
he used terms like Aypothesis very much like a dispositional term (at least
when he was being rigorous cf. Zuriff, 1985; Smith, 1986). That is, to speak
of a rat as “having an hypothesis” about the layout of a maze is simply to
say that the rat’s behavior is likely to adjust in certain particular ways when
aspects of the maze are changed (c.g., by blocking familiar routes) or when
the deprivation or the reinforcer type is changed (Toiman & Krechevsky,
1933).

An important reason for using the term hypothesis was to emphasize
that exposure to the causal texture of the environment produces a variety
of behavioral possibilities rather than a rigid response. A disadvantage,
however, is that terms like hypothesis carry everyday implications of reason-
ing and awareness. They may, therefore, imply more than the facts warrant.
At the same time, they may be too limiting in the sense of not fully express-
ing the range of environment-behavior possibilities.

The behavior-analytic concept of the operant can likewise be concep-
tualized as a disposition, created by exposure to contingencies. The operant
1s thus a behavioral unit that is more like Tolman’s concept of hypothesis (or

3 It should be noted that Sidman (1994, Chapt. 10} has made a strong case, based on evidence and
logic, thar the potential for the set of relations known as equivalence does not requirc exposure (o
four-term contingencies but instéad can he established through exposure to three-term and even
two-term contingencies, This possibility does not, however, eontradict the point that “equivalence” is
a disposition-like effect of exposure to contingencies.
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means-end readiness) {c[. Levine, 1971) than like a rigid response to a
stimulus such as might characterize a simpic reflex. Exposure Lo contingen-
cies, then, engenders a relatively molar unit of behavior the operant that is
rich with potential®.

The term, operant, is not part of ordinary language, and sa it should be
relatively free of constraints imposed by everyday understanding. But per-
haps we have not fully exploited this freedom. Maybe (here are behavioral
imphcations of the operant and of other dispositional effects of contingen-
cies that have not been fully investigated (Falk, 1994; Sidman, 1986). A sys-
tematic taxonomy of contingencics should help reveal these possibilities.

Along with the ever more complex interactions between environmental struc-
turcs and behavior that become accessible as the analytic unit expands, the very
exposure of questions, conundrums, and paradoxes may be regarded as an ad-
ditional virtue of the analytic procedurcs. The delincation of “obvious” next
steps, and the clear exposure of lacunae in a systemalic structure, are charac-
teristics of the most advanced scicnces. (Sidman, 1986, p. 242)

References

Amsel, A, & Rashotte, M. E. (1984). Mechanisms of adaptive behavior:
Clark L. Hull's theoretical papers, with commentary. New York: Colum-
bia University Press.

Baum, W. M. (1973). The correlation-based law of cffect. Journal of the Ex-
perimental Analysis of Behavior, 20,137-153.

Baum, W. M. (1989). Quantitative prediction and molar description of the
environment. The Behavior Analyst, 12, 167-176.

Baum, W. M. (1994). Understanding behaviorism: Science, behavior, and
culture. New York: Harper Collins.

Baum, W. M. (in press). Introduction to molar behavior analysis. Mexican
Journal of Behavior Analysis.

Catania, A. C., & Keller, K. (1981). Contingency, contiguity, correlation,
and the concept of causation. In P. Harzem & M. D, Zeiler (Eds.), Ad-
vances in analysis of behaviour. vol. 2: Predictability, correlation and
contiguity (pp. 125-167). New York: Wiley.

4 It should be noted that none of the so-called %R learning theoris conceptualized canditioned
operant behavior as a simple response to a stimulus either. As a results of exposure to contigencies,
a nerwork of (mostly convert and hypothetical) 5-R relations was assumed to develop, and this net-
work gave operant behavior its distinctive flexible character (ef., Amsel & Rashotte, 1984; Guthrie,
1959; Miller, 1959).



1995 CONTINGENCIES AS DISPOSITIONS 159

Cumming, W. W., & Berryman, R. (1965). The complex discriminated
operant: Studies of matching to sample and related problems. In D. 1.
Mostofsky (Ed.), Stimulus generalization (pp. 284-330). Stanford, CA:
Stanford University Press.

Dinsmoor, J. A. (1995). Stimulus control: Part 1. The Behavior Analyst, 18,
51-68.

Falk, J. L. (1994). The discriminative stimulus and its reputation: Role in
the nstigation of drug abuse. Experimental and Clinical Psychophar-
macology, 2, 43-52.

Gibbon, J., Berryman, R. and Thompson, R. L. (1974). Contingency spaces
and measures in classical and mstrumental conditioning. Journal of the
Experimental Analysis of Behavior, 21, 585-605.

Glenn, S. 8., & Field, D. P. (1994). Functions of the environment in be-
havioral evolution. The Behavior Analyst, 17, 241-258.

Guthne, E. R. (1959). Association by contiguity. In S. Koch (Ed.}, Psychol-
ogy: A study of a science. Vol 2. General systematic formulations, learn-
thg, and special processes (pp. 158-195). New York: McGraw Hill.

Harzem, P., & Miles, T. R. (1978). Conceptual issues in operant psychology.
New York: Wiley.

Herrnstein, R.J. (1970). On the law of cffect. Journal of the Experimental
Analysis of Behavior, 13, 243-266.

Hineline, P. N. (1981). The several roles of stimuli in negative reinforce-
ment. In P. Harzem & M. D. Zciler (Eds.), Advances in analysis of be-
haviour, vol. 2: Predictability, correlation and contiguity (pp. 203-246).
New York: Wiley.

Hineline, P. N. (1990). The origins of environment-based psychological
theory. Journal of the Experimental Analysis of Behavior, 53, 305-320.
Hineline, P. N. (1992). A self-interpretive behavior analysis. American

Psychologist, 47, 1274-1286.

Hursh, 8. R. (1980). Economic concepts for the analysis of behavior. Jour-
nal of the Experimental Analysis of Behavior, 34, 219-238.

Keller, F. §.. & Schoenfeld, W. N. (1950). Principles of psychology: A sys-
tematic text in the science of psychology. New York: Appleton-Century-
Crofts.

Levine, M. (1971). Hypothesis theory and nonlearning despite ideal §-R-
reinforcement contingencies. Psychological Review, 78, 13()-140.

Michael, J. L. (1982). Distinguishing between discriminative and motiva-
tional functions of stimuli. Jownal of the Experimental Analysis of Be-
havior, 37, 149-155.



160 RICHARD L. SHULL Special Issue, Vol. 21

Michael, J. L. (1993a). Concepts and principles of behavior analysis and ver-
bal behavior. Kalamazoo, MI: Society for the Advancement of Bechavior
Analysis.

Michacl, I. L. (1993b). Establishing operations. The Behavior Analyst, 16,
191-206.

Miller, N. E. (1959). Liberalization of basic S-R concepts: extensions to
conflict behavior, motivation and social learning. In S. Koch (Ed.),
Psychology: A study of a science. Voi 2. General systematic formulations,
learning, and special processes (pp. 196-292). New York: McGraw Hill

Nevin, J. A. (1992). An integrative model for the study of behavioral
momentum. Journal of the Experimental Analysis of Behavior, 57, 301-
316.

Rachlin, H., Battalio, R., Kagal, J., & Green, L. {1981). Maximization
theory in behavioral psychology. Behavioral and Brain Sciences, 4, 371-
417 (with peer commeniary).

Ryle, G. {1949). The concept of mind. London: Hutchinson.

Schnaitter, R. (1985). The haunied clockwork: Reflections on Gilbert
Ryle's The Concept of Mind. Journal of the Experimental Analysis of Be-
havior, 43, 145-153.

Shimp, C. P. (1989). Contemporary bchaviorism versus the old behavioral
straw man in Gardner’s The Mind's New Science: A History of the Cogni-
tive Revolution. Journal of the Experimental Analysis of Behavior, 51,
163-171.

Sidman. M. (1986). Functional analysis of emergent verbal classes. In T.
Thompson & M. D. Zeiler (Eds.). Arnalysis and integration of behavioral
units (pp. 213-245). Hillsdale, NJ: Lawrcnce Erlbaum.

Sidman, M. (1994). Equivalence relations and behavior: A research story.
Boston, MA: Authors Coopcrative.

Skinner. B. F. (1938). The behavior of organisms: An experimental analysis.
New York: Appleton-Century-Crofts.

Skinner, B. F. (1953). Science and human behavior. New York: Macmillan.

Skinncr, B. F. (1957). Verbal behavior. New York: Appleton-Century-
Crofts.

Skinner, B. F. (1969). The role of the environment. In B. F. Skinner, Con-
tingencies of reinforcement (pp. 3-28). New York: Appleton-Century-
Crofts.

Smith, L. (1986). Behaviorism and logical positivism: A reassessment of the
alliance. Stanford, CA: Stanford University Press.



1995 CONTINGENGIES AS DISPOSITIONS 161

Staddon, I. E. R. (1980). Optimality analyscs of operant behavior and their
relation lo optimal foraging. In J. E. R. Staddon (Ed.), Limits to action:
The allocation of individual behavior. New York, NY: Academic Press.

Staddon, I. E. R. (1983). Adaptive behavior and learning. New York:
Cambridge University Press.

Timberlake, W. (1984). Behavior regulation and learned per{formance:
Some misapprehensions and disagrecments. Journal of the Experimentul
Analysis of Behavior, 41, 355-375.

Tolman, E. C. (1932). Purposive behavior in animals and men. New Yark:
Appleton-Century-Crofts.

Tolman, E. ., & Brunswik, E. (1935). The organism and the causal texturc
of the environment. Psychalogical Review, 42, 43-77.

Tolman, BE. C., & Krechevsky, 1. (1933). Means-end-readiness and hypothesis
a contribution to comparative psychotagy. Psychological Review, 40, 60-
70.

Weingarten, K., & Mcchner, F. (1966). The contingency as an independent
variable of social interaction. In T. Verhave (Ed.), The experimental
analysis of behavior: Selected readings (pp. 447-459). New York: Ap-
pleton-Century-Crofts.

Williams, B. A. (1994). Conditioned reinforcement: Experimental and
theoretical issucs. The Behavior Analyst, 17, 261-285.

Zuritt, G. E. (1985). Behaviorism: A conceptual reconstruction. New York:
Columbia University Press.



