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In a conditional discrimination, 6 college students arranged six Cyrillic letters into groups of three
based upon which of two additional Cyrillic letters (contextual stimuli) was present. All subjects
demonstrated symmetry and transitivity within each class of equivalent stimuli. In a second conditional
discrimination, two more Cyrillic letters were related to each contextual stimulus. Testing of sym-
metrical and transitive relations between the original contextual stimulus and the two new ones
confirmed the development of two three-member classes of contextual stimuli. Subsequent tests dem-
onstrated that the new contextual stimuli controlled the previously trained sample-comparison relations
for all subjects.
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Sidman (1986) established a theoretical base
with which to analyze interrelations of con-
ditional relations. First, he extended the
three-term contingency (i.e., stimulus-re-
sponse-reinforcement) to four terms (i.e.,
stimulus-stimulus-response-reinforcement) in
order to describe conditional discriminations.
At least four four-term contingencies define
the minimal arrangement for a conditional dis-
crimination: (a) if Stimulus Al occurs, then a
response to Stimulus B 1 is reinforced, whereas
(b) a response to Stimulus B2 does not lead to
reinforcement; (c) if Stimulus A2 occurs, then
a response to Stimulus B2 leads to reinforce-
ment, whereas (d) a response to stimulus BI
does not lead to reinforcement. The conditional
discrimination is the fundamental unit for the
functional description of a stimulus class (Sid-
man, 1986).
One way that stimulus classes are formed

is by relating pairs of stimuli in conditional
discriminations, such that each member of the
pair serves a common function. For example,
if a response to B1 is reinforced in the presence
of Al, a stimulus-stimulus relation or two-
stimulus relation (Al B 1) results (Fields, Ver-
have, & Fath, 1984). If a response to Cl is
reinforced in the presence of Al, the two-stim-
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ulus relation AlCl results. The existence of
the separate two-stimulus relations Al B1 and
AlCl provides the condition from which a
two-stimulus relation between B1 and C 1 can
emerge without further training. If testing
shows the presence of the two-stimulus rela-
tion BlCl without direct training, it is called
a transitive relation (Sidman & Tailby, 1982).
Although the relation BlCl is transitive, it is
not possible to conclude the existence of a class
of equivalent stimuli (i.e., Al = Bl = Cl)
without meeting two additional conditions. Al,
B1, and Cl constitute a class of equivalent
stimuli only if the properties of reflexivity and
symmetry are met in addition to transitivity
(Sidman & Tailby, 1982). Reflexivity is dem-
onstrated when the subject can engage in gen-
eralized matching to sample. For instance,
having been trained to select Al in the presence
of Al, and B1 in the presence of B1, the subject
selects Cl in the presence of Cl without fur-
ther training. Symmetry is demonstrated when,
having been trained to select B1 in the presence
of Al, the subject selects Al in the presence
of BI without further training.

Next, Sidman (1986) theorized that classes
of conditionally related stimuli could them-
selves be under stimulus control. Conceptually
this requires a five-term contingency (i.e.,
stimulus-stimulus-stimulus-response-rein-
forcement). The stimulus control in a five-term
contingency, that is, the control by a condi-
tional stimulus of a set of conditional relations,
correct conditional responses to which are de-
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pendent upon its presence, has been labeled
contextual control (Sidman, 1986). Placing the
four-term contingency under further stimulus
control results in a hierarchy of conditional
discriminations (Sidman, 1986).

Panel 1 of Figure 1 depicts the minimal
conditions for a contextually controlled con-
ditional discrimination. If the Cyrillic letter
designated Xl is present as a contextual stim-
ulus, then the subject matches B1 and C1 to
Al and B2 and C2 to A2. However, if the
Cyrillic letter designated X2 is present as a
contextual stimulus, then B2 and C2 are
matched to Al and Bl and Cl are matched to
A2. (We have chosen to depict just the possible
two-stimulus relations in Figure 1. To depict
each of the possible trial types, i.e., contextual
stimulus-sample stimulus-correct comparison
stimulus-and two incorrect comparison stim-
uli, would have tripled the space required.)
The establishment of contextual control has

been demonstrated by a number of authors
(Bush, Sidman, & de Rose, 1989; Fucini, 1982;
Hayes, Devany, Kohlenberg, Brownstein, &
Shelby, in press; Lazar & Kotlarchyk, 1986;
Serna, 1987; Wulfert & Hayes, 1988). In each
case, single contextual stimuli controlled each
group of conditional discriminations. Logi-
cally, it makes sense to consider that a class of
stimuli can be formed at the fifth-term level
that will control subordinate conditional dis-
criminations as do single contextual stimuli.
There is nothing in Sidman's (1986) model
that suggests this should not be the case. How-
ever, this has not been demonstrated empiri-
cally. A simple extension of the procedures
normally used to establish classes of equivalent
stimuli at the fourth-term level should suffice
(e.g., Sidman & Tailby, 1982; Stromer & Os-
borne, 1982).

Neutral stimuli that are made equivalent to
stimuli that function in particular ways, for
example, as conditioned reinforcers (Hayes et
al., in press) or as ordering stimuli (Lazar &
Kotlarchyk, 1986) acquire the function of the
stimuli to which they become equivalent. We
should expect, then, that neutral stimuli that
are made equivalent to contextual stimuli
should function as contextual stimuli in the
absence of the original conditions which pro-
duced the contextual stimuli.
The first purpose of the present research

was to extend the analysis of stimulus classes
and class interactions by examining whether

equivalence classes of contextual stimuli could
be formed. The second purpose was to deter-
mine whether the derived contextual stimuli
within the classes of equivalent contextual
stimuli would function in the same way as the
stimuli originally trained as contextual stim-
uli.

Specifically, subjects were trained to ar-
range six stimuli into groups of three based
upon which of two contextual stimuli was
present. When this task was mastered, novel
stimuli were related to the two contextual stim-
uli to form two classes of three contextual stim-
uli. A test was then conducted to establish
whether the derived contextual stimuli func-
tioned as the original contextual stimuli.

METHOD
Subjects

Six undergraduate students (3 male, 3 fe-
male) enrolled in the introductory psychology
course at Utah State University were recruited
for the investigation over two academic quar-
ters. Their ages ranged from 18 to 23 years.
Subjects were given class points for partici-
pating in the research with bonus points given
to those who completed the experiment.

Apparatus
Subjects were seated in a small room at a

table with an Apple II monitor and ajoystick.
An on-line Apple IIe® microcomputer, located
behind a partition, arranged events and re-
corded data. Single Cyrillic letters were used
for sample, comparison, and contextual stimuli
(see Figure 1). When shown on the monitor,
the letters projected as white on a black back-
ground and were 20 mm wide and 30 mm
high.

Procedure
General procedure. Throughout this exper-

iment, the subjects' task was a nominal match-
ing-to-sample procedure in one of two formats.
One was unconditional matching to sample
with a sample stimulus centered 80 mm from
the top of the screen and three comparison
stimuli arrayed horizontally below it. Four-
term contingencies were presented in the un-
conditional matching-to-sample format. The
other was conditional matching to sample with
a contextual stimulus centered 30 mm from
the top of the screen, a sample stimulus below
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Fig. 1. Control of the organization of three-member classes by contextual stimuli. Solid lines represent trained
relations and dashed lines represent potential transitive relations. Each panel represents the relations separately trained
in that phase.

it, and three comparisons as before at the bot-
tom of the screen (cf. Zimmerman & Baydan,
1963). Five-term contingencies were presented
in the conditional matching-to-sample format.

Both formats are portrayed schematically in
Figure 2.

In the conditional matching-to-sample task,
each trial began with the contextual stimulus
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Fig. 2. On-screen formats for the matching-to-sample
tasks of the study. Top panel contains the conditional
matching to sample, that is, the presentation of five-term
contingencies. Bottom panel contains the unconditional
matching to sample, that is, the presentation of four-term
contingencies.

presented at the top of the screen. When the
button on the joystick was pressed, the sample
stimulus was presented. When the button was
again pressed, the three comparisons were pre-
sented. The subject could move the joystick left
or right to place a cursor under a comparison
stimulus. The subject pressed the joystick but-
ton to respond to a particular comparison. For
the unconditional matching-to-sample task, the
contextual stimulus was omitted. In each task,
the position of the correct comparison and the
two incorrect comparisons varied at random.
The stimuli that appeared as incorrect com-
parisons were programmed to occur randomly.

At the beginning of training, each trial per-
formed correctly on the first attempt resulted
in the disappearance of the trial stimuli, pre-

sentation of the word "CORRECT" on the
subject's monitor for 3 s and the increment of
a points-counter that read "POINTS" fol-
lowed by the amount of points accumulated.
The next trial followed immediately. An in-
correct response resulted in a 3-s blackout of
the screen followed by the re-presentation of
the same trial stimuli-a correction proce-
dure-until the correct response was made.
When a correct response was eventually made,
the word "CORRECT" appeared on the
screen for 3 s without the points-counter, and
no points were given. After two sessions of
scoring at least 75 correct responses in 80 trials
(75/80), end-of-trial feedback was reduced
from 100% of correct responses to approxi-
mately 35% of correct responses over two to
four sessions. If the feedback reduction was to
occur over more than 1 day, on the next day,
feedback was increased to 90% of correct re-
sponses to ensure correct responding and was
then reduced again.

Sessions comprised 80 trials, and two to six
sessions for a total of 45 to 50 min occurred
each day, 2 to 3 days a week.

Phase 1 training. Training began with the
conditional matching-to-sample procedure.
The subject was shown a contextual stimulus
and a sample stimulus, and on the first trial
of the experiment was instructed to select the
comparison stimulus that went with the two
stimuli above. (Verbatim instructions are pre-
sented in the Appendix.) In separate trial types,
the subjects were trained to relate two stimuli
to each sample stimulus. How the comparisons
were to be matched to the sample depended
upon which contextual stimulus was present.
For example, when Xl was presented as the
contextual cue, the subject earned points for
responding in the presence of Al to Bl or Cl.
However, if X2 was the contextual cue, the
subject earned points for responses to B2 or
C2 in the presence of Al. Which comparisons
were to be related to A2 when it appeared as
a sample were likewise controlled by the con-
textual stimuli. The potential stimulus rela-
tions established by such training are shown
in Panel 1, Figure 1. The two incorrect com-
parisons for each trial were chosen randomly
from the other three-member set of stimuli.
For example, if Xl was the contextual stim-
ulus and Al the sample, then the incorrect
comparisons could have been A2, B2, or C2.

Phase 1 testing. Test 1 evaluated symmetry.

i
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Training trial types were randomly mixed ap-

proximately 50% with trial types in which
sample and correct comparisons were inter-
changed (i.e., B1, B2, C1, or C2 were pre-
sented in the sample position, and a response

to Al or A2 was consistent with an inference
of symmetry depending on the contextual stim-
ulus). Test 2 evaluated the emergence of de-
rived (transitive) relations under the control of
the contextual stimulus for each of the four
three-member classes. On the transitivity tests,
training trial types were randomly mixed with
50% transitivity trial types (e.g., Bi was pre-
sented as the sample and a response to C 1 was
consistent with an inference of transitivity). At
least four sessions were performed for each
test. If the number of trials consistent with
inferences of symmetry, transitivity, or con-

textual control per session was increasing, fur-
ther test sessions were given until three to four
sessions of performance of at least 75 consistent
responses in 80 trials occurred. No feedback
was presented on any trial types during test
sessions.

Phase 2 training. This training incorporated
the unconditional matching-to-sample proce-
dure. In separate trial types the subjects were
trained to relate two new stimuli to each of
the contextual stimuli used in Phase 1 in order
to potentially establish the relations illustrated
in Panel 2 of Figure 1. The two incorrect
comparisons for each trial were chosen at ran-

dom from the other three-member class. For
example, Xl was presented as the sample, Yl
was the correct comparison, and Y2 and Z2
were incorrect comparisons.

Phase 2 testing. Test 3 evaluated symmetry.
The trial types used in Phase 2 training were
mixed randomly with approximately 50% of
trial types in which sample and correct com-

parisons were interchanged. That is, Yl, Y2,
Z 1, or Z2 were presented in the sample po-
sition, and the correct comparison was Xl or

X2, depending on the contextual cue. Test 4
evaluated transitivity. Trial types employed in
Phase 2 training were mixed randomly with
50% transitive trial types (e.g., Yl was pre-
sented as the sample and Z 1 was the correct
comparison). Testing procedures followed those
of Phase 1.

Phase 3 contextual class test. This phase tested
whether the derived contextual class stimuli
controlled the trained conditional relations of
Phase 1. Testing took place with the training

Table 1

Number of sessions to complete each phase.

Subjects

S1 S2 S3 S4a S5 S6

Phase 1
Training 7 9 18 16 11 6
Symmetry 7 4 7 4 4 4
Transitivity 8 4 5 4 4 4
Symmetry 2 1
Training 2 1
Symmetry 3 6
Transitivity 2 6
Training 3 1
Transitivity 3 4

Phase 2
Training 5 4 6 15 4 5
Symmetry 4 4 4 3 4 4
Training 2 1
Symmetry 2 5
Transitivity 4 4 4 4 4 4

Phase 3
Contextual

generality test 4 4 5 5 4 6
Transitivity 2 1
Test 2 6

Total 48b 33 49 57 35 54b
a This subject performed in Phase 2 before completing

Phase 1. Seven sessions of Phase 1 were conducted before
the shift to Phase 2.
bColumns do not sum because data from two sessions

for SI and S6 were lost due to equipment failure.

trial types of Phase 1 randomly mixed with
approximately 50% of the new contextual class
members in the fifth-term position (see Panel
3 of Figure 1). Testing occurred for a mini-
mum of four sessions of performance at 75/
80 consistent responses. The subjects were de-
briefed following this test.

RESULTS
Table 1 shows the number of sessions re-

quired to complete training and tests for each
subject and the order of the conditions (with
one exception). Figure 3 shows performance
for each subject in each phase of the experi-
ment. Shaded bars represent total responses
per session that were consistent with original
training and contextual control, symmetry, or
transitivity (maximum = 80). Dots and squares
represent percentages of each trial type within
a session that were consistent with the above
relations.
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Phase 1
Training. The conditional responses of all

subjects came under the control of the contex-
tual stimuli in Phase 1. The length of time
needed to acquire the contextual discrimina-
tion varied across subjects from 6 to 18 ses-
sions. S4 received seven sessions of training
and did not exhibit any acquisition. This sub-
ject was then exposed to Phase 2 before con-
tinuing with Phase 1. However, the data in
Table 1 for S4 are presented in the same order
as for the other subjects in order to facilitate
comparisons. Data in Figure 3 for Subject 4
are presented in the order in which the phases
occurred.

Symmetry. Separate symmetry data were lost
for S3 (the entire test), S6 (Sessions 7, 9, 10,
and 11), S1 (Sessions 8 and 9), and S4 (Session
45). S1 was given two additional sessions be-
cause of the loss of these data. Four of the 6
subjects (S1, S2, S3, S5) showed perfect re-
sponding on symmetry test trial types within
a few sessions. (This conclusion is by inference
for S3 from the combined data on which, by
the fourth symmetry test session, S3 responded
consistently on all 80 trials). S6's combined
data met criterion in five sessions, although
responding was not perfect.

Transitivity. All subjects except S6 demon-
strated transitivity within four to eight test
sessions. Of these subjects, only S1 showed an

acquisition-like function on the transitivity trial
types. For the remaining subjects, responding
on the transitivity trial types was at 100% by
the first (S2, S4) or second (S3, S5) test session.
(S4's data are read from Sessions 49 to 52).

S6's unchanging performance around 50%
on the transitivity test trial types suggested the
need to reexamine the symmetric relations. Re-
call that in the absence of separate symmetry
data S6 met criterion in Phase 1 symmetry
testing without being all the way to 100%. On
a second symmetry test, combined data of 69
of 80 correct on Session 17 further suggested
that the symmetry relations were weak. Ac-
cordingly, S6 was returned to training for one
session (18), and six more sessions (19-24) of
symmetry testing were necessary before sym-
metry performance reached criterion. Tran-
sitivity testing was reinstated at Session 25 and
performance was near or above 75/80 com-
bined, but performance on the trained trial
types deteriorated. Because a week and a half

had passed from the last training session, one
session of training was administered at Session
31. The subject then exhibited four consecutive
sessions of perfect responding to transitivity
and training trial types.

Phase 2
Training. Most subjects learned the uncon-

ditional matching-to-sample task rapidly, re-
quiring no more than four or five sessions (see
Table 1). S4, who had never reached criterion
on Phase 1 before being introduced to Phase
2, required 15 sessions.

Symmetry. All subjects but S4 demonstrated
symmetrical relations on testing in Phase 2 (see
Figure 3). S4's criterion performance on the
training trial types was disrupted considerably
by the introduction of symmetrical trial types
in the symmetry test. The combined perfor-
mance of S4 leveled off at 50/80 after three
sessions. Responses to training trial types were
much more accurate than those to symmetry
test trial types. An additional training session
was presented at Session 27 to get the training
trial type baseline back near 100%. With a
subsequent return to symmetry testing, S4's
symmetry responses were at 100% of symmetry
test trial types by the third session of this ex-
posure to symmetry testing.

Transitivity. All subjects demonstrated tran-
sitive relations at criterion on testing.

Phase 3
On the contextual class test, Subjects 2

through 6 performed at criterion within four
to six sessions. Both S3 and S6 exhibited ac-
quisition-like functions on their responses to
the derived contextual stimuli. When asked
after the experiment to report verbally the con-
ditional relations (as described in the Appen-
dix), Subjects 2 through 6 were able to do so
correctly for all the relations.

S1 scored below criterion on the contextual
class test. The subject had no difficulty with
the trained relations, scoring 97% to 100% cor-
rect. Test probe performance started at 46%
and continuously fell, reaching 10% by the
fourth session. A return to transitivity testing
at Session 42 indicated that responses both to
the training trial types and the transitive trial
types were consistent, so two more sessions of
the contextual test were presented. S1 contin-
ued to perform below criterion and requested
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to end the experiment. Again, trained relations
were intact (97% to 100%) and test probe per-
formance was poor (32% to 22%). During de-
briefing, Si was able to report correctly each
of the relations, except those of the contextual
class test. She reported not knowing what to
do when Yl, Y2, Zl, or Z2 were on the top
of the screen (contextual class probes). She
then asked whether the relation between those
four stimuli and Xl and X2 was supposed to
determine how to perform on the contextual
class test. The experimenter responded by ask-
ing if she would like to try the test again. Four
more sessions were performed, and Si per-
formed at criterion.

DISCUSSION
In the present study, each of the 6 subjects

acquired four three-member classes of equiv-
alent stimuli under the control of two contex-
tual stimuli in a conditional matching-to-sam-
ple task. In a subsequent unconditional
matching-to-sample task, it was then possible
to relate two additional stimuli to each of the
contextual stimuli, forming two additional
three-member classes of contextual stimuli. Fi-
nally, it was shown that the equivalent stimuli
in the contextual classes controlled perfor-
mance of the conditional matching-to-sample
task without having been trained directly in
this function.
The research described here systematically

replicates prior research on contextual control
(e.g., Bush et al., 1989; Fucini, 1982; Lazar
& Kotlarchyk, 1986) and extends the stimulus
equivalence paradigm to the study of classes
of contextual stimuli. Such an extension sets
the stage for further analysis of fifth-term con-
trol (Sidman, 1986) and its usefulness in pre-
dicting and controlling development of com-
plex stimulus classes such as those found in
language.
The hierarchical nature of the five-term

contingency allows conditional discriminations
that occur in different contexts to be under-
stood in each. For example, mercury is a mem-
ber of a different class of equivalent stimuli
when it is described in the context of metals
than when it is described in the context of
liquids (or Greek gods, floral delivery services,
or automobiles).

Ordinarily, if two small classes such as iron,
mercury, and copper (i.e., metals) and water,

milk, and mercury (i.e., liquids) are linked by
one member, one large class is formed (Fucini,
1982; Sidman, Kirk, & Willson-Morris, 1985).
However, the classification of iron and mer-
cury with water and milk is not behavior that
is likely to be reinforced in a child's repertoire.
Ideally, the child should be able to classify
mercury as both a metal and a liquid without
combining all elements of the metal and liquid
classes together. Initial training with a con-
textual stimulus prevents the merging of the
classes, whereas retraining with a contextual
stimulus can divide a large class (Fucini, 1982).
For example, the child can be taught to relate
mercury to water and milk when the contex-
tual stimulus liquid is present, and to relate
mercury to iron and copper when the contex-
tual stimulus metal is present. Or if water,
milk, mercury, iron, and copper constitute one
large class, the addition of the contextual stim-
uli can divide the class appropriately.

Classes of words used in natural settings are
not usually simple, mutually exclusive groups
of stimuli, but tend to overlap or intersect as
in the metal/liquid example. Rarely are there
single stimuli controlling natural language
classes. For example, a child who has learned
to differentiate between plants and animals
may subsequently learn that the words beast
and creature are synonymous with the word
animal. Greater efficiency results if the new
words also control the stimuli in the subor-
dinate class in the same manner as does the
word animal. That classes of contextual stimuli
can be formed using stimulus equivalence pro-
cedures indicates the robustness of the proce-
dures to describe the development of such com-
plexities.

It should be noted that contextual control
of transitive performance was not tested in
Phase 1: Bl was always related to Cl and B2
to C2 independently of the contextual stimuli.
Such a limitation does not compromise the re-
sults, because all the trained conditional re-
lations were found to be dependent upon the
contextual stimuli.
Some of the subjects had initial difficulty

with the conditional matching-to-sample task.
This showed up primarily in the number of
sessions necessary for criterion attainment. For
the most part, however, acquisition proceeded
steadily for all subjects except S4. Because
Subject 4 was able to perform the uncondi-
tional matching-to-sample task after experi-
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encing much difficulty on the conditional
matching-to-sample task, perhaps acquisition
of the conditional matching-to-sample task
would have been easier if the unconditional
matching-to-sample task was taught first.
Kennedy and Laitinen (1988) reported having
great difficulty establishing contextual control
when using a task in which the contextual
stimulus was present from the beginning
(analogous to the conditional matching-to-
sample task in this experiment). In the present
experiment, only Subject 4 demonstrated se-
rious difficulty in learning the task. The most
notable difference between the present pro-
cedures and those of Kennedy and Laitinen
(1988) was that the present experiment em-
ployed three comparison stimuli per trial,
whereas they used two comparisons (see also
Bush et al., 1989). Serna (1987) and Sidman
(1987) have suggested that using two com-
parisons may not work as well as using three
or more.
We can say little about what produced the

sudden change in SI 's contextual classification
performance, except to note that the change
came during debriefing after she had verbally
described all of the other relations in the task,
except for those relations controlled by the po-
tentially equivalent contextual stimuli. We
would like to believe that this rehearsal may
have contributed to the end result; however, it
is distinctly possible that uncontrolled factors
involved in the debriefing may have produced
the same outcome.

Transfer of function across equivalent stim-
uli has been accomplished at least three times
previously that we know of (i.e., Hayes et al.,
in press; Lazar & Kotlarchyk, 1986; Wulfert
& Hayes, 1988) with different stimulus func-
tions. In the Lazar and Kotlarchyk and Wul-
fert and Hayes studies, novel stimuli were made
equivalent to a class of equivalent stimuli whose
function was to determine the ordering of re-
sponses. The novel stimuli thereafter also con-
trolled the ordering of responses. In the Hayes
et al. study, novel stimuli were made equiva-
lent to stimuli that functioned as conditioned
reinforcers or as discriminative stimuli. There-
after, the novel stimuli also functioned as con-
ditioned reinforcers or as discriminative stim-
uli. In the present study, novel stimuli made
equivalent to contextual stimuli thereafter con-
trolled the conditional relations controlled by

the contextual stimuli. In each of these pro-
cedures, stimuli that previously had no func-
tion were made functional via procedures that
led to stimulus equivalence. Such transfers of
function may provide a considerable explan-
atory tool for behavior analysis.
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APPENDIX
Instructions Given to Subjects

At the first session, subjects were seated in front of the computer monitor. The
experimenter turned the monitor on, requested the subject to pick up the joystick,
and said, "To begin the session, press the button on the joystick nearest the apple."
When the first (contextual) stimulus appeared on the monitor, the subject was
told, "To indicate that you've seen the stimulus, press the button." The sample
then appeared, and the subject was told to press the button again. The comparisons
then appeared. The subject was then told, "Choose the stimulus on the bottom
that goes with the two stimuli above. Move the joystick left or right to position
the cursor under the stimulus you think is correct. If you are correct, the computer
will say 'Correct' and will give you a point. If you are not correct, the screen will
go blank, and then it will show the same trial again. It will do this until you get
the trial right. When you do, the computer will say 'Correct,' but you will not
get a point. You must get it right the first time to get points. There are 80 trials
each session." If the subject asked questions about how the stimuli went together,
the experimenter replied to the effect that there was a consistent order, but that
he or she must find out for him- or herself. The experimenter remained in the
same room on the opposite side of a partition. Several subjects asked questions
about the nature of the experiment and the relation between the stimuli during
the course of the experiment. The experimenter responded that he could not
discuss the questions at that time, because that might spoil the experiment but
would explain everything when the experiment was completed.
When end-of-trial feedback was reduced, the subjects were told before they

began, "I'm going to make things a little harder. I'm not going to give you feedback
on whether you were correct on every trial, OK?"
When testing began, the subjects were told, "Today I'm going to test you to

see what you've learned. I'm going to show you some new things, and because
it's a test, I can't give you any feedback."

At the start of Phase 2, the subjects were told that they were going to start
something new. If the subjects asked whether they were supposed to press the
button as before, the experimenter responded, "Yes." No other instructions were
given. During end-of-trial feedback reduction and symmetry and transitivity
testing, the same instructions as used for Phase 1 were given.
When the subjects were ready for the contextual class test, they were told,

"OK, we're going to do something new now. There will be three levels on the
screen again." No other instructions were given.
When the subjects completed the experiment, they were shown line drawings

of the stimuli arranged randomly in a single column and asked how they went
together. If the subjects did not volunteer names for the stimuli, they were asked
if they had their own names for the stimuli.
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