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CONDITIONAL DISCRIMINATION IN MENTALLY
RETARDED ADULTS: THE EFFECT OF TRAINING THE
COMPONENT SIMPLE DISCRIMINATIONS
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Two subjects with retardation who exhibited generalized identity matching, but who had extensive
histories of failure to acquire arbitrary matching, were exposed to a series of conditions designed to
train separately the components of a two-choice conditional discrimination. First, the successive dis-
crimination between the sample stimuli was established by programming a different schedule of
reinforcement in the presence of each sample stimulus. Schedule performance was acquired and
maintained by both subjects, but neither acquired arbitrary matching. To train the simultaneous
discrimination between the comparison stimuli, 1 subject was then exposed to a series of simple
discrimination reversals and subsequently failed to acquire arbitrary matching. Both subjects acquired
arbitrary matching under a procedure that maintained both the sample and the comparison discrim-
ination by first presenting entire sessions composed of one sample-comparison relation and then
gradually reducing the number of consecutive trials with the same sample until sample presentation
was randomized (schedule performance was maintained). Removal of the schedule requirement had
no effect on arbitrary matching accuracy. Both subjects subsequently demonstrated control by relations
symmetric to the trained relations.
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A conditional discrimination is a second or-
der discrimination in which a response to a
discriminative stimulus is reinforced only if
another (conditional) stimulus is present. Con-
ditional discrimination is often studied with a
two-choice arbitrary matching-to-sample pro-
cedure. Each trial begins with the presentation
of one of two sample stimuli, A1 or A2. A
response to the sample results in the presen-
tation of two comparison stimuli, B1 and B2.
Responses to B1 in the presence of Al and to
B2 in the presence of A2 are followed by rein-
forcers. Sample stimulus order varies unsys-
tematically across trials.

This conditional discrimination procedure
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has been widely used to study learning, mem-
ory, and perception. It also has become a useful
classroom procedure in both regular and spe-
cial education settings. The procedure’s use-
fulness notwithstanding, variables that influ-
ence acquisition of conditional discrimination
are rarely examined explicitly. It is not yet
known, for example, why developmentally
limited human subjects have difficulty acquir-
ing conditional discriminations (e.g., Gollin,
1966; Mcllvane, Kledaras, Killory-Andersen,
& Sheiber, 1989). Further, it is not known
why such difficulties are often task specific.
One often encounters, for example, mentally
retarded subjects who easily learn to select
comparison stimuli that are identical to the
sample but do not acquire arbitrary matching
despite protracted exposure to teaching con-
ditions. Moreover, when standard training
methods fail, the experimenter/teacher finds
little information to guide remedial teaching.

The present study sought methods of teach-
ing mentally retarded subjects who had exten-
sive histories of failure to acquire accurate ar-
bitrary matching performances. The working
hypothesis was that the subjects lacked critical
prerequisite component skills. An arbitrary
matching performance consists of two com-
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ponent discriminations: a successive discrimi-
nation between the samples and a simulta-
neous discrimination between the comparisons
(Carter & Eckerman, 1975). Separate training
of the component discriminations may hasten
acquisition of the conditional discrimination.
For example, successive discriminations be-
tween samples have been established by re-
quiring differential responses to the stimuli.
Pigeons’ conditional discrimination is report-
edly enhanced when subjects are required, in
the presence of each stimulus, to peck different
key locations (Eckerman, 1970) or in patterns
established by different reinforcement sched-
ules (Cohen, Looney, Brady, & Aucella, 1976).
Differential sample schedules have also facil-
itated acquisition in intellectually normal chil-
dren (Sidman et al., 1982).

There are at least two ways in which such
differential response procedures could influ-
ence conditional discrimination learning. First,
the procedure may simply pretrain the suc-
cessive discriminations between the sample
stimuli (Cohen et al., 1976). Second, the sam-
ple-specific behavior may exert stimulus func-
tions, controlling comparison selection (Co-
hen, Brady, & Lowry, 1981; Urcuioli & Honig,
1980) and possibly preventing the develop-
ment of direct control over comparison selec-
tion by the sample stimuli (Urcuioli, 1984,
1985). When sample-specific behavior is no
longer required, continued accuracy suggests
the discrimination pretraining possibility (e.g.,
Sidman et al., 1982; human subjects) whereas
reduced accuracy suggests control by the dif-
ferential responses (Sidman et al., 1982; mon-
key subjects). There are very little data on
these issues, however.

The present series of studies asked whether
the acquisition of arbitrary matching to sample
could be promoted if training procedures ex-
plicitly established successive discrimination of
the samples and simultaneous discrimination
of the comparisons. The procedures allowed
an analysis of the contribution of each com-
ponent discrimination to acquisition. The pri-
mary questions were as follows: Would re-
tarded subjects who had failed to acquire
arbitrary matching show differential schedule
performance to two different sample stimuli?
If so, would sample-schedule requirements
alone lead to acquisition of conditional dis-
crimination? If not, would additionally estab-
lishing the simultaneous comparison discrim-

ination prove sufficient? Given that arbitrary
matching was established, would accuracy be
maintained if the sample-schedule require-
ment were removed?

GENERAL METHOD
Subjects

Two retarded males qualified for the study
after extensive unsuccessful efforts to teach
them arbitrary matching. RH and RZ were
25 and 34 years old, respectively. I1Q scores
(WAIS-R) were 66 for RH and 57 for RZ.
Both displayed generalized identity matching,
exhibited functional speech, and participated
in vocational training programs.

Apparatus

Subjects sat at a table supporting a stimulus
display box that housed an Apple® IIE mi-
crocomputer, an interface device, and a DSI
tray feeder. Three 5 cm by 5 cm windows,
spaced 2.5 cm apart, were mounted in the front
wall of the box 105 cm from the floor. During
sessions, the computer’s monochrome monitor
was positioned so that stimuli displayed on the
screen were centered in the display windows.
Under each window was mounted a spring-
loaded button with an exposed diameter of 2.5
cm. A container into which the feeder dis-
pensed pennies was located to the subject’s
lower left.

General Procedure for Teaching a Conditional
Discrimination Under Trial-and-Error
Conditions

Each trial began with the presentation of
one of the two sample stimuli in the center
display window. The two sample stimuli oc-
curred equally often in a session and were
presented quasi-randomly with the restriction
that the same sample stimulus appear no more
than three times in a row. A press on the center
button produced the two comparison stimuli
in the outer windows; each comparison stim-
ulus occurred an equal number of times in each
position and was never in the same position
more than three consecutive trials. Additional
responses on the sample button had no con-
sequences. Pressing the button under the cor-
rect comparison produced a 1-s, computer-
generated jingle and the delivery of a penny;
pressing the button under the incorrect com-
parison produced a 1-s buzzer. Either conse-
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quence initiated a 2-s intertrial interval (ITT)
that was reset contingent upon sample-button
presses. All sessions contained 32 trials. Ses-
sions were conducted 4 or 5 days per week.
Two or three sessions occurred per day during
the initial arbitrary matching baseline and one
or two sessions were conducted per day through
the remainder of the experiment.

Preexperimental History

Both subjects first demonstrated 100% ac-
curacy in two 32-trial identity matching ses-
sions involving 10 stimuli including those
shown in Figure 1 and six more of similar
type; the first two trials of the first session were
prompted physically. The subjects were then
exposed to several conditions designed to teach
the arbitrary matching task shown in Figure
1. The apparatus and general procedure were
as previously described.

Subject RZ was given 46 32-trial training
sessions. The first seven were trial-and-error
sessions. (‘““Trial-and-error” will refer to
training involving the terminal task presented
under conditions of differential reinforce-
ment.) Accuracy was never above chance. Nine
sessions composed of only one trial type from
the arbitrary matching task intermixed with
identity matching trials involving each of the
comparison stimuli from the arbitrary match-
ing task were conducted. This procedure was
discontinued when performance on the iden-
tity matching trials deteriorated. Next, RZ was
given 30 sessions in which both arbitrary
matching trial types were presented in alter-
nating blocks of trials. As training progressed,
block size was decreased when accuracy was
high and increased when accuracy was low.
When sessions were composed of two blocks
of 16 trials, RZ sometimes achieved 90% ac-
curacy. Most errors, however, occurred on the
first or second trial of each block, suggesting
mere simple discrimination of the comparison
stimuli and mid-session discrimination rever-
sal. When sessions had four blocks of eight
trials, accuracy never exceeded 78%.

Subject RH performed at chance levels in
three initial trial-and-error sessions. Next he
was given 37 sessions with the blocked trial
procedure, also unsuccessful. Ten further trial-
and-error sessions produced no increase in ac-
curacy. RH then was given a 90-session in-
structional sequence that sought to-teach the
arbitrary matching task with an exclusion pro-

Comparison Sample
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Fig. 1. Training trials to which subjects were exposed
preexperimentally. The arrow points from the sample to
the corresponding correct comparison (the arrow did not
appear in the display).

Comparison

cedure. The general strategy was to juxtapose
arbitrary matching trial types and identity
matching trials with the same sample and in-
correct comparison. The identity matching
trials may have served to train the rejection of
the incorrect comparison in the presence of that
particular sample (Dixon & Dixon, 1978).
However, median arbitrary matching accuracy
was 56% for the last 16 sessions, and there
was no increasing trend.

EXPERIMENT 1
Procedure

Experiment 1 contained three phases: (a) a
baseline phase in which a new conditional dis-
crimination was presented under trial-and-
error training conditions, (b) a phase that es-
tablished differential schedule performance in
the presence of each sample stimulus, and (c)
conditional discrimination training sessions in
which the sample-schedule performance was
maintained.

Baseline conditional discrimination training.
Figure 2 shows the stimuli used for conditional
discrimination training. The procedures were
as described in the general procedure section.
The subjects were familiar with laboratory
procedure, so no instructions were given. Be-
cause both subjects had an established history
of failure to acquire arbitrary matching, brief
baselines were planned, with the provision that
they be continued if an upward trend was ob-
served.

Sample-schedule training. A trial began with
the onset of the sample stimulus in the center
window. Completion of the schedule require-
ment (on the center button) produced the jingle
and the delivery of a penny and initiated a 5-s
ITI. Responses during the ITI delayed onset
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Fig. 2. Training trials to which subjects were exposed
in Experiments 1, 2, and 3. The arrow points from the
sample to the corresponding correct comparison (the arrow
did not appear in the display).

of the next trial for 5 s. No instructions were
given.

Subjects were first trained to respond under
a differential reinforcement of low rate 3-s
(DRL 3) schedule in the presence of sample
A1l. The contingency was met when an inter-
response time (IRT) of 3 s occurred. When
responding became stable, subjects were trained
to respond under a fixed-ratio 8 (FR 8) sched-
ule in the presence of A2. Following stable
responding, the two different samples were
alternated quasi-randomly within each session
until responding became stable under both
schedule contingencies.

Conditional discrimination training with sam-
ple schedules. This was as described in the
general procedure section, except that com-
pletion of a schedule requirement produced the
two comparison stimuli, and the ITI was 5 s.
This condition continued for a minimum of 12
sessions until the final five sessions showed
minimal variability and no systematic trend in
conditional discrimination accuracy.

RESULTS AND DISCUSSION

Figure 3 displays accuracy from all condi-
tional discrimination sessions and a measure
of differential schedule performance for the
last three sessions under sample-schedule
training and for all sessions of the subsequent
conditional discrimination training. The mea-
sure of differential responding within each ses-
sion was derived by calculating the mean IRT
for each trial and determining the percentage
of trials of both types (FR and DRL) with
mean IRTs outside of the range for the op-
posing trial type. For example, DRL trials
should have higher IRTs than FR trials. If

the highest mean IRT for an FR trial in a
session was 0.4 s and three DRL trials had
mean IRTs that were less than or equal to 0.4
s, the measure of differential responding would
be 91% (29 of 32 trials). FR trials with IRTs
within the range of DRL trials would simi-
larly reduce this measure. Thus, 100% differ-
ential responding indicated that there was no
overlap of IRTs between the FR and the DRL
trials. By the end of training, schedule per-
formance was well differentiated for both sub-
jects, and this was maintained throughout the
subsequent conditional discrimination train-
ing.

As shown in Figure 3, accuracy was at
chance levels for both subjects in the initial
conditional discrimination training phase. Un-
der conditional discrimination training with
sample schedules, conditional discrimination
accuracy ranged from 31% to 53% with a me-
dian of 38% for Subject RH. Performance was
characterized by neither a position bias nor a
strong stimulus bias. Subject RH terminated
Sessions 91, 94, and 100 after 22, 9, and 8
trials, respectively. For Subject RZ, condi-
tional discrimination accuracy with sample
schedules in effect ranged from 34% to 71%
with a median of 50%. In the last five sessions
for this subject, conditional discrimination ac-
curacy was at or near 50% correct, with re-
sponding almost exclusively to the right-hand
button.

In summary, differential responding was
acquired by both subjects, and it was well
maintained in the context of the conditional
discrimination. However, this was not suffi-
cient to produce acquisition of the conditional
discrimination.

Additional procedures for Subject RZ. RZ was
exposed to additional procedures (marked by
arrows in Figure 3) designed to eliminate po-
sition-controlled responding. First, all correct
comparisons were presented in the nonpre-
ferred position. The position preference re-
versed in two sessions, but reexposure to con-
ditional discrimination training with sample
schedules produced exclusive responding to the
right button. Because previous identity match-
ing performance was not characterized by po-
sition-controlled responding, RZ was next ex-
posed to four identity matching sessions that
contained all four stimuli involved in the ar-
bitrary matching sessions and eight additional
stimuli of similar complexity. Virtually perfect
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performance was demonstrated by the third
and fourth sessions. These manipulations
showed that the stimuli involved in the arbi-
trary matching task could enter into a condi-
tional relation (identity matching) and that the
reinforcement contingencies in effect were suf-
ficient to bring this about. However, in three
subsequent arbitrary matching sessions with
schedule requirements, all but one response
was to the right-hand button.

EXPERIMENT 2

Experiments 2a and 2b were designed to
determine whether the present subjects, who
had acquired the successive discrimination be-
tween the samples, would acquire the condi-
tional discrimination after acquiring the com-
parison discrimination.

EXPERIMENT 2A METHOD AND RESULTS

In Experiment 2a, Subject RZ was exposed
to sessions designed to train the comparison
discrimination in isolation and then to the con-
ditions existing at the end of Experiment 1—
the complete conditional discrimination with
the sample schedule requirement.

In comparison discrimination training ses-
sions, a trial began with the presentation of
the two comparison stimuli in the outer display
windows. Each comparison stimulus occurred
equally often in each position and was never
in the same position more than three consec-
utive trials. Responses to any key during the
5-s ITI reset the ITI. The middle key was
inoperative during trials. Each correct re-
sponse produced the jingle and a penny, and
each incorrect response produced the buzzer.
One comparison stimulus was designated cor-
rect for an entire session. Sessions with a given
correct stimulus were presented until errors
were confined to the first two trials, then, in
the next session, the other stimulus was des-
ignated correct until the same criterion was
met. After three alternations, the correct com-
parison was changed each session regardless
of performance until two consecutive sessions
of at least 94% correct responding occurred. A
total of 17 sessions was required to meet this
criterion.

Four “review” sample-schedule sessions
(with no comparison stimuli) were conducted.
The measure of differential responding was
100% across all four sessions. The conditional

discrimination with sample-schedule condition
was then reintroduced. Across eight sessions,
differential responding to the sample was be-
low 100% only once (to 91% in the seventh
session). However, accuracy of comparison se-
lections ranged from 31% to 50% with no trend.
Interestingly, the subject did not show posi-
tion-controlled responding, as he had in Ex-
periment 1.

In summary, acquisition of both the sample
discrimination and the comparison discrimi-
nation were not sufficient to produce acqui-
sition of the conditional discrimination. How-
ever, differences in procedure between the two
training components warranted consideration.
Although sample discrimination was main-
tained during conditional discrimination train-
ing, the comparison discrimination was merely
demonstrated prior to conditional discrimi-
nation training. Experiment 2b addressed this
concern.

EXPERIMENT 2B METHOD AND RESULTS

In this phase, the two conditional discrim-
ination trial types were presented in alternat-
ing blocks with the sample-schedule contin-
gencies in effect. First, sessions composed
entirely of one of the two trial types were con-
ducted; in essence, these were comparison dis-
crimination training sessions with the samples
present. Subject RH was required to exhibit
100% performance, and Subject RZ was re-
quired to exhibit 90% performance in each
type of session (the less stringent criterion re-
sulted from the similarity of this procedure to
previous comparison discrimination training).
Next, sessions containing two blocks of trials
were presented (e.g., one sample appeared for
the first 16 trials, and the other appeared for
the second 16 trials). When errors occurred
only in the first two trials of each block, show-
ing maintenance of the simple comparison dis-
crimination with a single, mid-session reversal,
blocks of eight trials were presented. Subse-
quent increases in the number of reversals per
session occurred when accuracy was at least
94% and there were no errors in the first two
trials in each block. The number of trials per
block was next decreased to four, and then
sessions with irregularly sized blocks of three,
four, and five trials were presented. Finally,
the conditional discrimination training with
sample-schedule condition was presented
(randomized presentation of trial types). Fail-
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ure to make progress at any point in the se-
quence resulted in a return to the previous
session type and to the performance criterion
previously used for that session type.

Figure 4 shows conditional discrimination
accuracy and the measure of differential re-
sponding for all sessions for Subjects RH (top)
and RZ (bottom). The size of the blocks of
similar trial types is indicated by the numerals
just above the x axis. For Subject RH, differ-
ential responding ranged from 72% to 100%
(note that, because this measure describes the
extent to which IRTs differ across the two
different sample schedules, it cannot be com-
puted for sessions with only one trial type be-
cause only one sample is presented). Condi-
tional discrimination accuracy met criterion
quickly after the first three decreases in the
number of trials per block. However, after
criterion was met with four-trial blocks, a ses-
sion with randomized presentation of trial types
resulted in 50% accuracy (Session 116). Cri-
terion performance was reestablished with
blocks of four trials, and sessions with blocks
of three, four, and five trials were presented.
Median accuracy over 12 sessions was 81%
and highly variable, ranging from 59% to 97%.
This suggested variable reinforcer effective-
ness, so a response-cost contingency was added.
Before each session, six dimes were placed
within view of the subject, who was told that
one would be taken away each time he pressed
the wrong button and that he could keep the
dimes that were left at the end of the session.
This contingency remained in effect until the
end of the experiment. Accuracy reached 100%
in two sessions. Six sessions followed in which
the order of the trial types was randomized;
the accuracy in the last two sessions was 100%.

Subject RZ initially moved through the pro-
cedure more slowly. Schedule control was ex-
cellent, but decreasing conditional discrimi-
nation accuracy resulted in a return to the
previous condition once under the Block 16
condition and three times under the Block 8
condition. However, the transitions from Block
8 to Block 4 to Block 3-4-5 and then to perfect
performance with randomized presentation re-
quired only five sessions.

DiscussioN

In Experiment 1, 2 retarded subjects did not
acquire a conditional discrimination despite
differential responding to the sample stimuli.

In Experiment 2a, Subject RZ was exposed to
sessions in which the comparison discrimina-
tion was trained in isolation, then to sessions
of conditional discrimination training with
sample schedules. The conditional discrimi-
nation was not acquired under this set of pro-
cedures. Both subjects acquired the conditional
discrimination in sessions with sample sched-
ules in which the two trial types were pre-
sented in blocks of trials of the same type, and
the size of the blocks of trials was decreased
across sessions. This procedure differed from
merely providing pretraining of the compari-
son discrimination in that the comparison dis-
crimination was maintained in conditional dis-
crimination training sessions.

In addition to maintaining the comparison
discrimination, other features of the blocked
trial procedure may have promoted sample
control of comparison selection. Under trial-
and-error conditions, reinforcement can occur
on about half of the trials in the absence of
control by the sample stimulus (this is often
due to control by comparison position). Be-
cause the blocked trial procedure begins with
comparison discrimination training, errors are
likely to involve the selection of the previously
correct comparison after the trial type changes.
Thus, persistence in an error response pro-
duces a series of unreinforced trials. Once se-
lections reverse reliably after one or two errors,
control over comparison selection can be trans-
ferred from the consequence of an error to the
sample stimulus by gradually increasing the
number of comparison discrimination re-
versals in a session. Presumably, the mainte-
nance of the sample discrimination facilitates
this transfer. This analysis seems compatible
with findings that conditional discrimination
acquisition is adversely affected by either too
frequent or too few reversals of the comparison
discrimination (Gollin, 1965; Thomas &
Goldberg, 1985; Thomas, Stengel, Sherman,
& Woodford, 1987).

EXPERIMENT 3

The sample-schedule procedure may have
served simply to train and maintain the suc-
cessive discrimination between the sample
stimuli (Cohen et al., 1976). Alternatively, the
sample-specificbehavior might have controlled
comparison selection (Cohen et al., 1981; Ur-
cuioli & Honig, 1980), perhaps interfering with
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x axis; “R” refers to randomized presentation of trial types. Data points labeled “t” are from sessions terminated by
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sample stimulus appearing in all trials (see Figure 2).
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the development of control by the sample stim-
uli (Urcuioli, 1984, 1985). Experiment 3 was
conducted to determine whether the compar-
ison selections of the present subjects were un-
der the control of the sample stimuli.

Two tests were conducted. The first pre-
sented conditional discrimination trials with-
out the sample-schedulerequirement. The sec-
ond reversed the positions of the sample and
comparison stimuli to test for relations sym-
metric to those trained.

Procedure

The procedure for conditional discrimina-
tion training without sample schedules was
identical to that at the end of Experiment 2
except that only one press of the sample button
was required to produce the comparison stim-
uli. No instructions were given, except those
relating to the response-cost procedure still in
effect for Subject RH. If the conditional dis-
crimination was maintained under these con-
ditions, conditional discrimination sessions
without trial-by-trial consequences were pre-
sented in preparation for symmetry test ses-
sions. Prior to these sessions (and symmetry
test sessions), the subjects were told that the
computer would not make sounds or give pen-
nies during the session and that they would be
paid after the session. With regard to the re-
sponse-cost procedure, RH was told that, at
the end of the session, the computer would tell
the experimenter how many dimes he could
keep. Subjects were paid 1 cent for each correct
trial in a lump sum, and RH received the
appropriate number of dimes, with no discus-
sion of errors.

If accuracy was maintained without trial-
by-trial consequences, subjects were exposed
to two sessions composed of a mixture of 22
conditional discrimination trials and 10 trials
that tested sample-comparison relations sym-
metric to those trained. Symmetry trials re-
versed the sample and comparison stimuli (i.e.,
the B stimuli served as samples and the A
stimuli served as comparisons). Symmetric re-
lations would be indicated by the selection of
A1l in the presence of B1 and A2 in the pres-
ence of B2. After test sessions, subjects received
1 cent for each correct training trial and 1 cent
for each test trial regardless of performance;
RH lost dimes for training trial errors but not
for symmetry trial errors. A session with train-
ing trials only was conducted immediately prior
to each symmetry test session.

Results

Without the sample-schedule requirement
and with feedback in effect, accuracy ranged
from 94% to 100% across five sessions for Sub-
ject RH and was 100% across two sessions for
Subject RZ. Under no-feedback conditions, ac-
curacy was 100% across two sessions for both
subjects. Across two test sessions, the perfor-
mance of Subject RZ demonstrated control by
relations symmetric to the trained relations on
all 20 probes; Subject RH’s performance
showed control by symmetry in 19 of 20 probe
trials.

DiscussioN

The conditional discrimination accuracy of
both subjects was well maintained when the
sample-schedule requirement was removed.
Thus, the procedure apparently served simply
to train the discrimination between the sample
stimuli. An alternative explanation might be
that some unmeasured component of the dif-
ferential response remained, and that this could
account for the maintenance of accuracy. This
explanation is made unlikely by the demon-
stration of control by the relations symmetric
to the trained relations: If the conditional re-
lation consisted of a stimulus-response-stim-
ulus chain, the control exerted by the inter-
vening differential response would be disrupted
on symmetry test trials.

GENERAL DISCUSSION

Two retarded human subjects were exposed
to a differential sample response procedure that
has been shown to facilitate the acquisition of
conditional discrimination in pigeons. A dif-
ferent schedule of reinforcement was pro-
grammed in the presence of each sample, with
the completion of the schedule requirement
producing the comparison stimuli. Both sub-
jects acquired differential responding, but this
alone did not promote acquisition of the con-
ditional discrimination.

Both subjects were exposed to procedures
designed to train the discrimination between
the comparison stimuli. One subject was ex-
posed to a standard simple discrimination
training procedure. Acquiring the simple dis-
crimination between the comparison stimuli
did not improve performance on subsequent
exposure to conditional discrimination train-
ing sessions with the sample-schedule require-
ment, indicating that sample and comparison
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discrimination training are not the sole pre-
requisites for acquisition of a conditional dis-
crimination. Both subjects acquired the con-
ditional discrimination under a procedure that
maintained both the sample and comparison
discrimination in the context of conditional
discrimination training by first presenting en-
tire sessions composed of one sample—compar-
ison relation and then gradually reducing the
number of consecutive trials with the same
sample until sample presentation was random-
ized.

Both subjects demonstrated control by re-
lations symmetric to the trained relations.
These findings, along with the maintenance of
accuracy after removal of the sample-schedule
requirement, show that the use of the differ-
ential sample-schedule procedure did not in-
terfere with the development of control by the
sample stimulus; such interference has been
shown in pigeons (Urcuioli, 1984, 1985) and
monkeys (Sidman et al., 1982). This extends
earlier findings with intellectually normal
children (Sidman et al., 1982). Taken to-
gether, these results suggest that the mecha-
nism by which differential responses to the
sample facilitate the acquisition of conditional
discriminations by human subjects differs from
that of pigeons. In these human subjects, the
differential responses apparently served to es-
tablish and maintain a discrimination between
the sample stimuli. If the differential responses
directly controlled comparison selection, as they
do for pigeons, the conditional discrimination
would not have been maintained in the absence
of the schedule requirement, and symmetry
would not have been demonstrated.

The question of the necessary and sufficient
conditions for the development of arbitrary
matching to sample is complex, and can be
addressed on several levels. For present pur-
poses, it may be helpful to distinguish between
the necessary component skills and the pro-
cedures that are necessary to establish these
skills. By definition, the component skills re-
quired for arbitrary matching include a dis-
crimination between the comparison stimuli
and control by the sample stimulus over the
specific comparison stimulus selected. The lat-
ter requires a successive discrimination be-
tween the sample stimuli. There are probably
many procedures that are sufficient to establish
these component skills; indeed, most normal
subjects and some retarded subjects learn these

component discriminations when presented
with the whole conditional discrimination task.
Thus, it may not be possible to specify gen-
erally necessary procedures, but only the nec-
essary component skills and procedures that
are sufficient to establish them.

Although the procedures used in this study
were sufficient to establish arbitrary matching
in the present subjects, the generality of this
finding across subjects has yet to be deter-
mined. Skills possessed by the present subjects
prior to beginning the experimental proce-
dures may have facilitated acquisition. For ex-
ample, the subjects readily demonstrated gen-
eralized identity matching. Although it is
unclear whether identity matching per se fa-
cilitates subsequent arbitrary matching, it fa-
miliarized the subjects with the format of the
matching task. Also, these subjects learned the
component simple discriminations under dif-
ferential reinforcement, with no supplemen-
tary training procedures. Other subjects with
similar skills would probably experience sim-
ilar success, although this remains to be tested.
An important goal of this research program is
to test the effectiveness of the procedures with
lower functioning subjects who may not have
these skills. Such subjects may require addi-
tional training components. Fortunately, the
literature contains well-developed procedures
for remediating some of the potential perfor-
mance deficits noted above (e.g., stimulus fad-
ing procedures for teaching simple discrimi-
nations; Sidman & Stoddard, 1967).

The results suggest that explicit component
training procedures were necessary for the
present subjects. This conclusion is strength-
ened by the results of a final manipulation (not
described above). Both subjects were exposed
to 10 arbitrary matching training sessions in-
volving a new set of stimuli under trial-and-
error conditions; accuracy was at chance levels.
Although the present study did not isolate fully
the effects of the training components, there is
evidence for the importance of the differential
sample response. Both subjects had been ex-
posed previously to the blocked-trial procedure
without sample discrimination training, and
neither acquired the conditional discrimina-
tion (see preexperimental history).

The present subjects demonstrated gener-
alized identity matching readily, but acquired
arbitrary matching only after extensive train-
ing. This discrepancy suggests that, although
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the tasks are similar procedurally, different
component skills are necessary for successful
performance. In discussing these differences,
it may be helpful to contrast the typical per-
formance of human subjects on these tasks with
that of pigeons. Carter and Eckerman (1975)
have shown that, for pigeons, the rate at which
both identity and arbitrary matching-to-sam-
ple problems are learned “may be accounted
for by the discriminability between sample
stimuli and between comparison stimuli, with
the former playing the more important role.
Identity between a sample and one of the com-
parison stimuli appears to play no role for
pigeons” (p. 664). Carter and Werner (1978)
extended this notion to oddity matching. Thus,
regardless of the type of matching task in-
volved, pigeons learn a set of specific sample—
comparison relations. When presented a new
identity problem after a history of identity
matching, performance falls to near chance
(Farthing & Opuda, 1974); that is, generalized
identity matching has not been demonstrated
with pigeons.

In contrast, demonstrations of generalized
identity and oddity matching are common with
human subjects (e.g., Saunders & Sherman,
1986; Sherman, Saunders, & Brigham, 1970;
Stromer & Stromer, 1989). Thus, after the
relevant history, human subjects perform per-
fectly on identity tasks or oddity tasks with
which they have had no prior experience. Fur-
ther, human subjects who demonstrate gen-
eralized oddity matching do not necessarily
learn specific sample-comparison relations
(Stromer & Stromer, 1989). In contrast to gen-
eralized identity and oddity, each new arbi-
trary matching problem involves learning spe-
cific sample-comparison relations on the basis
of differential reinforcement.

It follows that, for humans, identity and
oddity matching require different component
skills than does arbitrary matching. With re-
gard to generalized identity and oddity, Stromer
and Stromer (1989) noted that ‘“Perhaps too
much emphasis has been placed on the sepa-
rate functions of sample and comparison stim-
uli . ..” and suggested that discriminative con-
trol may be based on the whole stimulus array
and be “. . . shared by any stimulus array that
conforms to identity or oddity configurations”
(p. 63). If this is correct, there are major dif-
ferences in the components required for ar-
bitrary matching as opposed to identity or odd-

ity matching. Generalized identity and oddity
matching require neither successive sample
discriminations nor specific trained sample-
comparison relations. The question that re-
mains is the extent to which this applies to
human subjects who do not display generalized
identity matching. Would such subjects, like
pigeons, acquire identity and arbitrary match-
ing problems at similar rates?

The present subjects failed to learn under
trial-and-error conditions but learned after
being taught the separate component skills.
One wonders whether, after having learned
several conditional discriminations by the com-
ponent skills method, these subjects would learn
via trial-and-error methods. Such a finding
would indicate that after being taught the com-
ponent skills separately, the subjects could now
learn them within the context of the complex
match-to-sample task. This, of course, would
be a positive finding for those interested in
teaching persons with moderate and severe re-
tardation.
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