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failed to specify the complete history neces-
sary for equivalence patterns to emerge. I
think it could be safely argued that the nam-
ing hypothesis begs the same question.
To conclude, Horne and Lowe have offered

an interesting, novel, and in-depth look at how
naming relations might be established from
more basic verbal units. The developmental
analysis is sure to spark research ideas, and
thus may fulfill certain goals of the paper.

With respect to accounts of stimulus equiva-
lence, however, I remain unconvinced that the
naming hypothesis provides a significant de-
parture from or improvement on the alter-
natives. Incomplete facets of a theory can al-
ways be developed further, but I particularly
question the ability of the suggested research
agenda to further a data-based resolution of
equivalence accounts, given the difficulties of
potential disconfirmation oudined here.
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Horne and Lowe provide a well-developed
account of the acquisition of the naming re-
lation and an interpretation of its role in de-
termining various forms of verbal and sym-
bolic control of behavior. Their account is
rich and includes many controversial points,
so there is much more that warrants attention
than can be discussed in any single commen-
tary. Accordingly, I will leave debate of many
of the conceptual and theoretical issues to
others, and focus on the parts of Horne and
Lowe's article that I believe may provide di-
rection for much of the research that is sure
to be generated.
Horne and Lowe outline three research ar-

eas that they take to be key tests of the nam-
ing hypothesis: (a) equivalence in nonhu-
mans, (b) equivalence in nonverbal humans,
and (c) naming manipulations and equiva-
lence in verbal humans. Although they rec-

ognize that "much of the critical experimen-
tation remains to be done" (p. 240), they
clearly contend that the available evidence
supports the naming hypothesis. I will review
these three areas here, with the aim of con-
sidering methodological problems that have
made critical experiments difficult to con-
duct. In my view, the currently available stud-
ies are insufficient to differentially support
Horne and Lowe's position relative to the ri-
val hypotheses. Research strategies that might
clarify these issues will be considered.

Equivalence in Nonhumans

Certainly any theory must account for the
observation that nonhuman organisms gen-
erally fail the tests of stimulus equivalence on
which verbal human subjects so easily suc-
ceed. For Horne and Lowe, this state of af-
fairs is a predictable consequence of nonhu-
mans' lack of naming skills. On the other
hand, accounts of the nonhuman data can
also be developed from Sidman (1994) and
Hayes (1991), so that the simple failure of
nonhuman subjects' performances to show
symmetry and transitivity after conditional
discrimination training may not differentiate
these theories. Nevertheless, because the
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three accounts are quite different, they might
be differentiated on the basis of how well they
handle nonhuman success on equivalence
tests. For example, in Schusterman and Kas-
tak's (1993) study of stimulus equivalence in
the sea lion, responses under the control of
symmetry and transitivity relations were re-
inforced on some (but not all) trial types.
The demonstration of control by equivalence
relations on trial types for which reinforce-
ment was unavailable may be attributed to the
successful training of generalized equivalenc-
ing, thus supporting Hayes' relational frame
theory. However, as Horne and Lowe point
out, enthusiasm for such an interpretation is
dimmed by Dugdale and Lowe's (1990) stud-
ies with chimpanzees, in which comparable
manipulations were not successful in bring-
ing about successful equivalence probe per-
formances.
Another successful strategy has been to

train distinctive response patterns to the
training stimuli (McIntire, Cleary, & Thomp-
son, 1987; Manabe, Kawashima, & Staddon,
1995). Even though the distinctive response
in the experiment by Manabe et al. was vocal,
the "naming" trained in these studies lacks
the rich history of typical naming relations in
humans, as characterized by Horne and
Lowe, and thus the success of such training
is more consistent with other accounts (see
Sidman, 1994, pp. 466-470). Any conclusions
in this key area are clearly premature, but be-
cause the three theoretical approaches have
different accounts of the prerequisites of
equivalence test performance, each suggests
different strategies for training nonhumans
to pass equivalence tests. Thus, there are rea-
sonable prospects for critical tests from the
animal laboratory (with due caution regard-
ing the formalistic fallacy).

Equivalence in Nonverbal Humans
From Horne and Lowe's perspective, hu-

mans who lack naming skills would also be
expected to fail equivalence tests. Despite the
importance of this issue, there is virtually no
compelling evidence that links equivalence
failure to the absence of naming skills. One
problem with studies in the relevant literature
is that nonverbal subjects may be handi-
capped in other respects that affect match-to-
sample performance in the typical human
testing situation. Thus, a major methodolog-

ical difficulty is the problem of matching ver-
bal and nonverbal subjects with respect to
general learning ability and motivational vari-
ables. In addition, social contact with the ex-
perimenter and other features of the experi-
mental procedure may differentially affect
nonverbal subjects. An example is the prac-
tice of having the experimenter provide as-
surance when subjects ask questions about
the experiment (Barnes, McCullagh, & Keen-
an, 1990; Devany, Hayes, & Nelson, 1986).
Such procedures inevitably result in differ-
ential treatment of verbal and nonverbal sub-
jects, and may affect performances in ways
that are not easily interpreted. Thus, these
studies have not convincingly demonstrated
that failure to pass equivalence tests in non-
verbal subjects is related to the subjects' in-
ability to name the stimuli.
Even disregarding the many possible

sources of confounding effects in compari-
sons of verbal and nonverbal subjects, the
published literature does not provide com-
pelling evidence that naming is critical for
the emergence of equivalence. Consider the
Devany et al. (1986) study that is often cited
as showing that normally developing and
mentally handicapped children with lan-
guage show equivalence, whereas mentally
handicapped children without language do
not. In that study, acquisition of the prereq-
uisite conditional discriminations was much
slower in each of the children without lan-
guage, and the failure of equivalence to
emerge in a single 40-trial test in these sub-
jects may have been merely another reflec-
tion of their delayed acquisition. Systematic
replications of this study with more extended
and conventional testing conditions are badly
needed. Perhaps one reason for the limited
research in this area is the surprising diffi-
culty researchers have had in training arbi-
trary match to sample in young children with-
out special prompting (e.g., Augustson &
Dougher, 1992). In any case, there is poten-
tial for critical research in this area, both with
preverbal normally developing children and
with subjects who lack naming skills for other
reasons, although interpretation of negative
results is always problematic. Thus, the kind
of research that will be required in order for
such studies to be compelling are systematic,
intensive, and extended explorations, with
nonverbal subjects, of training and testing
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variables that have been shown to modulate
equivalence phenomena. Support for Horne
and Lowe's view would be provided if system-
atic replications were consistent in showing
that successful performances on equivalence
tests fail to emerge in nonverbal or preverbal
subjects in a selective fashion.

Naming Manipulations and Equivalence
Horne and Lowe discuss studies in which

normally developing (Dugdale & Lowe,
1990) or autistic (Eikeseth & Smith, 1992)
children who initially fail equivalence tests
show improved performance when they are
trained to produce a common name to the
stimuli within classes. Although these find-
ings are certainly of interest, they remain
open to various interpretations. One problem
with these studies is that training of naming
is confounded with extent of overall exposure
to the problem. In addition, training of nam-
ing may produce effects other than those spe-
cifically involving the naming relation. For ex-
ample, such training may induce differential
attention to the test stimuli (see Galizio &
Baron, 1976), it may serve an "instructional"
role, or it may generate functional equiva-
lence; any of these effects could alter equiv-
alence test performance in one direction or
another (e.g., Dickins, Bentall, & Smith,
1993). Given the inclusion of appropriate
control conditions, however, studies in this
area promise to extend the experimental
analysis of verbal behavior in important ways.
But once again, because the rival hypotheses
also acknowledge that naming and other ver-
bal manipulations (e.g., instructions) may in-
fluence match-to-sample performance, exper-
iments that provide critical tests may not be
possible.

Beyond Match to Sample
This brief evaluation of relevant research

might be summarized as finding no convinc-

ing evidence either against Horne and Lowe's
approach or favoring it. The only clear con-
clusion at this stage is that the defining ex-
periments in these areas have yet to be con-
ducted. In its favor, however, perhaps Horne
and Lowe's analysis may lead behavior ana-
lysts to another potential key test area: re-
search that directly extends these analyses to
the study of natural language classes and the
phenomena associated with them. One im-
portant reason for current interest in equiv-
alence research is that it has seemed to pro-
vide a useful model for analysis of natural
language categories and related verbal behav-
ior. Arbitrary match-to-sample procedures
have provided the framework for most of the
thinking in this area and remain the defining
paradigm. Nevertheless, the application of
these procedures to the many kinds of natu-
rally occurring behavior that may be inter-
preted in terms of equivalence-like processes
is sometimes awkward. Horne and Lowe's
conception of the naming relation is neither
developed nor defined in terms of the match-
to-sample procedure, and although this fea-
ture has the disadvantage of losing the rigor
of that well-elaborated method, it may lend
itself more readily to analysis of natural lan-
guage phenomena.
One final comment seems to be appropri-

ate regarding the controversies that are
bound to be generated by the commentary-
and-reply format used here. Although sub-
stantial disagreements are present and persis-
tent, they should not overshadow the
enormous progress that has already been
made in this field. Research on stimulus
equivalence and related areas has begun to
generate successful behavior-analytic expla-
nations for a host of problems that have been
viewed by critics from traditional psychology
as beyond the scope of behavior analysis.
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