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For example, inspired largely by Miller and
Dollard's (1941) notion of response-mediat-
ed generalization, decades of laboratory in-
vestigation focused on the possible relation-
ships between normal children's verbal and
nonverbal behavior. Overwhelming empirical
support for verbal mediation was never
found: (a) The positive effects thought to be
unique to verbal behavior were also observed
with nonverbal manipulations (Corsini, Pick,
& Flavell, 1968), and (b) even when an ap-
propriate verbal repertoire existed, it often
was not displayed spontaneously (Birge, 1941,
as cited in Reese & Lipsitt, 1970, pp. 226-227;
Flavell, Beach, & Chinsky, 1966; Kendler,
1972), and when it was displayed, it some-
times had no effect on the nonverbal behav-
ior being examined (Kendler, 1972). Such
findings led Reese and Lipsitt (1970; and see
Gibson, 1969; Stevenson, 1970, 1972) to say
the following about the research:

One should not belittle the role of language
at a practical level for without question lan-
guage can serve very important functions.
Nevertheless, it is obviously not the only stuff
of which symbolic processes are made. In-

deed, it may be the potential for the forma-
tion of other symbolic processes that permits
the development of language rather than the
reverse. (p. 261)
Thanks to Sidman, the tools of behavior

analysis were brought to bear on the classic
issues of equivalence, response-mediated gen-
eralization, and other symbolic processes. Ex-
plaining where all those processes come from
remains elusive. Horne and Lowe's naming
hypothesis will be a useful descriptive and
conceptual guide in future examinations of
classes of verbal events and the contingencies
of reinforcement that actually give rise to
them (cf. Baer, 1982; Catania, 1992; Hall &
Chase, 1991; Stromer & Mackay, in press).
The endeavor will have relevance for theories
of human development (cf. Baer, 1970), solv-
ing practical problems, and the issue of spe-
cies generality. Nevertheless, inferences about
necessary roles of verbal relations in other be-
havior must be made only with the greatest
caution, because they risk overinterpretation
by nonspecialist readers whom we hope to ad-
dress and loss of the parsimony and coher-
ence that have been hallmarks of our ap-
proach.
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Through their notion of the naming rela-
tion, Horne and Lowe seek to provide a com-
prehensive account of the origin of novel, un-
trained, bidirectional relations between
words and objects. The operants that must be
trained to produce this relation are uncon-
troversial, but I do not believe the naming

relation successfully explains where novel
word-object relations come from. So, after ex-
amining their formulations, I propose an al-
ternative.
According to Horne and Lowe, two kinds

of behavior must be trained in order to pro-
duce the naming relation. To train listener
behavior, attempts by a child to orient toward
and point to an object in response to its spo-
ken name (name-object relations) are differ-
entially reinforced as the object is placed in
new locations and among other objects. To
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train speaker behavior, the child's rehearsals
of the name spoken by the trainer, both in
response to the sight of the object (object-
name relation) and in response to prior rep-
etitions (self-echoic responding), are rein-
forced. With sufficient training, Horne and
Lowe suggest, these two relations merge into
a higher order, bidirectional naming relation
such that "the presence of either ... [rela-
tion] presupposes the other" (p. 207). As a
result, when one new relation (name-object
or object-name) is acquired, the alternate re-
lation will appear without additional training.

It is here that I find problems. The emer-
gence of new alternate relations, they con-
tend, is a result of the covert practice of the
elements of the naming relation. Thus, dur-
ing object-name training, subjects also orient
to the new object in response to their own
and to the experimenter's pronunciations of
the new name. As a result of this spontaneous
name-object pairing, they are then able, in a
conditional discrimination, to select the new
object in response to its spoken name. Thus,
while the new object-name relation is being
trained, the new name-object relation is also
strengthened.

This last does not seem tenable, however,
because during spontaneous name-object
pairing, responding to the object under the
control of its name is never differentially re-
inforced. As I understand it, subjects are said
to just rehearse the new name while looking
at the new object. But what behavioral pro-
cess is this? Memory? Sensory precondition-
ing? Without a history of differentially rein-
forced responding to the object under the
control of its name, why (excluding primary
generalization) should the name ever cause
the corresponding object to evoke a selection
response? What behavioral process is at work
here? Whether the selection response is look-
ing or pointing is not the issue. The problem
is simply that the name of the object evokes
no differential responding to one object vis-
a-vis any other. It seems to me, that despite
their protestations, Horne and Lowe solve
the problem of emergent bidirectional rela-
tions by simply asserting they happen.

Joint Control
Interestingly, the problem is not difficult to

solve. Several studies using overt, directly ob-
servable mediating responses have obtained

a reasonably close view of the means by which
the tact (object-name relation) and self-echo-
ic components of the naming relation may
interact to produce bidirectional responding
(Lowenkron, 1984, 1988, 1989). To illustrate
the process, consider a task (Figure 1, Panel
A) in which a subject is presented with a page
full of randomly ordered six-digit numbers
and is told to find the sequence 135476. The
subject then begins to scan the page while
repeating the sample as a self-echoic. At some
point the subject will encounter a six-digit
number that, when read from the page,
evokes the same topography as the currendly
rehearsed self-echoic. At this moment the
self-echoic response topography comes under
joint stimulus control: It is still a self-echoic,
but is now also a tact for the sequence on the
page.
With training, this event, this change in the

sources of stimulus control over a verbal be-
havior, may serve to interrupt scanning and
evoke a pointing response to the stimulus
that caused the change from self-echoic to
joint self-echoic/tact control. Technically, the
pointing response would then be a descrip-
tive autoclitic (Lowenkron, 1991; Skinner,
1957). Unlike listener behavior, this autoclitic
is never under the control of features specific
to any single stimulus; rather, it is under the
control of the elements common to the tran-
sition from self-echoic to joint control. Thus,
it necessarily generalizes to performances
with novel stimuli, and serves to report any
stimulus that produces a transition to joint
control.

The Symbolic Function
Words and objects may thus become relat-

ed to each other bidirectionally through their
joint control of a common topography. The
auditory " 135476" necessarily specifies one,
and only one, sequence of printed numbers:
the sequence that evokes the same spoken to-
pography as the sample. (No concept of
sameness is implied here. By same topography,
I mean simply that a printed sequence of
digits allowed self-echoic rehearsal of the
sample to continue unmodified under joint
self-echoic/tact control.)

In the same fashion (Figure 1, Panel B),
the self-echoic verbal stimulus produced by
rehearsals of the textual (reading) response
to the printed phrase dot in circle specifies one
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Fig. 1. (A) In response to the spoken sample phrase 135476, the subject rehearses the phrase first as an echoic
and then as a self-echoic. When the printed sequence is encountered that evokes the rehearsed topography as a tact,
it is selected. (B) The bidirectional selection of a picture in response to a printed phrase (and a phrase in response
to a picture). (C) The stimulus equivalence relations. (D) Joint control exists within the naming relation. On the
left, the word dot is rehearsed as a self-echoic. On the right, the topography has come under joint self-echoic/tact
control.

particular picture because only that picture
evokes a tact of the same (i.e., unmodified)
topography. Conversely, as illustrated, if
shown the dot in circle picture as the sample,
the subject could formulate its verbal descrip-
tion as a tact, rehearse it as a self-echoic, and
then select the printed phrase that evokes the
same topography as a textual. Thus, printed
words, spoken words, and objects may all be-
come associated with each other because they
evoke common topographies in their respec-
tive roles as textuals, self-echoics, or tacts.
This commonality, in turn, allows for their
joint control and the selection of any one,
given any other. The bidirectional symbolic
function is thus mediated by the occurrence
ofjoint control over common topographies.

Amending Horne and Lowe's Account
The notion ofjoint control provides a sim-

ple solution to the problem with Horne and

Lowe's account. Let us assume that when
speaker and listener behavior are first ac-
quired, children learn (although not neces-
sarily exclusively) to select stimuli underjoint
control. (This involves learning the same re-
lations and responses that Horne and Lowe
propose, but with different sources of stimu-
lus control.) Later, as Horne and Lowe sug-
gest, when a novel object-name pair is first
presented, the child learns to emit the name
in response to the object; correct and incor-
rect pronunciations of the tact are differen-
tially reinforced. Later still, when given that
name as a sample and asked to select the cor-
responding object in a name-object condi-
tional discrimination, accurate selection will
merely depend on the occurrence of joint
control over the child's self-echoic rehearsals
of the sample name by the addition of tact
control evoked by the object so named.
Responding to novel class names can be ex-
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plained in a like fashion. Thus, when a set of
already-named objects (chair, table, etc.) are
given an additional and common name (i.e.,
"furniture") and the subject is then asked to
select the furniture objects from a mixed set,
he or she may simply do so by selecting each
object that evokes a tact that enters into joint
control with the self-echoic of the sample
name "furniture.'"
As illustrated in Figure 1 (Panel C), the ca-

pacity ofjoint control to mediate generalized
bidirectional responding extends to stimulus
equivalence as well. Let us assume, along with
Horne and Lowe, that during training sub-
jects apply common names to both sample
and comparison stimuli. So, during A-B train-
ing Name 1 (NI) is generated for both Al
and Bi, and during A-C training, for Al and
Cl. Thus all the stimuli of Class 1 evoke a

common naming topography. Given this,
each should control selection of the other un-
der joint control, thereby producing all the
relations that define stimulus equivalence.

Conclusion
Horne and Lowe have identified the com-

ponent responses of the bidirectional word-
object relation but not their articulation, be-
cause the joint control event resides within
their formulation of the naming relation.
Thus, in Figure 1 (Panel D), before the cor-
rect comparison stimulus is encountered, the
subject's behavior is illustrated by the self-
echoic loop on the left. When the named ob-
ject is then encountered, the self-echoic
comes under joint control of the tact emitted
to the object, as illustrated on the right by the
converging arrows. Joint control is thus a fun-
damental component of the naming relation.
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Horne and Lowe's lengthy treatment of the
origins of symbolic behavior has two general
themes. The first is criticism and ultimately
dismissal of the paradigm of stimulus equiv-
alence and its associated conceptual frame-
work. They say it is "a highly artificial set of
circumstances of a sort infrequently, if ever,
encountered by most children and thus is an
odd experimental paradigm upon which to

base a general understanding of new ... re-
lations or language itself' and "an elaborate
set of abstractions" that create "a false sense
of security" and "introduce conceptual con-
fusion and impede research" (p. 238). The
second theme is a presumptive developmen-
tal account of the origins of naming. Naming,
as defined by Horne and Lowe, is said to ac-
count for the emergent phenomena that
have generated so much interest in the stim-
ulus equivalence paradigm and to be a wor-
thy target of a systematic program of devel-
opmental behavioral research.

I am sympathetic to the gist of Horne and
Lowe's criticisms of the stimulus equivalence
paradigm. It is a paradigm that does not pass
the Aunt Sarah test, which has become for
me an important first line filter of the prom-
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