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Three experiments, using a total of 13 pigeons, examined the stimulus control acquired by the
separate components of a compound visual stimulus transilluminating the pecking key. Experi-
ment I measured the control acquired by components of compound discriminative stimuli used
in discrimination training. Experiment II sought to demonstrate the effect of pretraining a
single stimulus discrimination on control acquired by each component in a compound stimulus
discrimination. It also investigated the effect of training the compound stimulus discrimination
before the single stimulus discrimination. Experiment III sought a continuous stimulus control
function when pretraining stimulus intensities were varied. The results suggest that the extent
to which a bird "pays attention" to a stimulus, defined in terms of the degree of stimulus
control acquired by that stimulus, is determined by how well it previously learned to discrimi-
nate that stimulus from other stimuli.

Frequent usage is a clear indication of the
importance of the concept of attention. What
is understood by the concept may best be con-
sidered in Skinner's (1953) identification of
attention with the controlling relation of a dis-
criminative stimulus. Any observation of stim-
ulus control is, thus, an observation of atten-
tion. Yet, the concept is usually employed in
a more restricted reference. In particular, the
concept of attention frequently accompanies
failures to establish stimulus control and the
reference is to a lack of attention, (Terrace,
1966). On the other hand, those experiments
which are often cited as demonstrations of at-
tention show that responding is controlled by
only one or a few of the several stimulus prop-
erties correlated with reinforcement. For ex-
ample, Lashley (1938) found that rats trained
to jump to stimulus cards containing a form
were selectively controlled by either a portion
of or the size of the figure. Reynolds (1961)
trained two pigeons to discriminate a white
triangle on a red background from a white
circle on a green background. When the red
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Ferraro, J. H. Wright, and J. Germana lent careful
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from Daniel F. Johnson, 403 Davidson Hall, Virginia
Polytechnic Institute, Blacksburg, Virginia 24061.

background, the white triangle, the green
background, and the white circle were pre-
sented separately in an extinction test period,
one bird responded only to the red back-
ground and the second bird responded only to
the white triangle.

If use of the attention concept is to be any-
thing but gratuitous, it is important to deter-
mine the conditions under which stimulus
control is obtained by one or a few specified
dimensions but not by other specified dimen-
sions of the stimulus correlated with reinforce-
ment. The Reynolds and Lashley studies show
that simple discrimination training to com-
pound stimuli does not guarantee that stimu-
lus control will be exercised by all aspects of
the stimulus compound.

Lashley (1942) has suggested "set" as a vari-
able producing selective stimulus control.
Summarizing his compound stimulus discrim-
ination research, Lashley said: "If animals are
given a set to react -to one aspect of a stimulus
situation, large amounts of training do not
establish association with other aspects, so
long as the original set remains effective for
reaching the food [p. 258]." To establish such
a "set", a discrimination is "pretrained" along
a single stimulus dimension before one or
more dimensions are added to the discrimina-
tive stimuli. Mackintosh (1965) found that
pretraining rats on a single dimension dis-
crimination before reversing the discrimina-
tion and adding a stimulus aspect, determined
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control by the first dimension; but no control
was acquired by the added stimulus dimen-
sion. In a study by Kamin (1965), a group of
rats received conditioned emotional response

training for several days with a noise condi-
tioned stimulus. However, after additional
training sessions, during which a light was

added to the conditioned stimulus, Kamin ob-
served no suppression of responding to the
light alone on test trials. Kamin labeled this
effect "blocking". Similarly, Miles and Jenkins
(1965) report that pretraining pigeons on a

brightness discrimination "blocks" the acqui-

sition of stimulus control by a tone added
later to the positive discriminative stimulus.
The present experiments were designed to

investigate further the observation that dis-
crimination training to single stimuli, separate
from occasions on which these stimuli appear

in a compound stimulus discrimination, deter-
mine selective stimulus control by these spe-

cific features. Experiment I measured the con-

trol acquired by components of compound
discriminative stimuli used in discrimination
training. Experiment II sought to demonstrate
the effect of pretraining a single stimulus dis-
crimination on control acquired by each com-

ponent in a compound stimulus discrimina-
tion, and to investigate the effect of, training
the compound stimulus discrimination before
the single stimulus discrimination. Experi-
ment III sought a continuous stimulus con-

trol function when pretraining stimulus inten-
sities were varied.

METHOD

Subjects
Thirteen White Carneaux cocks, 5 to 6 yr

old and experimentally naive at the outset,
were maintained at 75% of their free-feeding
body weight.

Apparatus
A standard pigeon experimental chamber

(Ferster and Skinner, 1957) was housed in a

ventilated and sound resistant, Fiberglas in-
sulated box. A circular pecking key, 1 in. in
diameter and requiring a minimum force of
20 g to operate, was located on one wall of
the chamber. Below the key was located a 2-in.
square access hole to a grain hopper where
grain (50% Kaffir, 40% vetch, 10% hempseed)
was occasionally available for 4-sec periods.

A 3-w lamp behind a milk plastic diffusing
screen illuminated the chamber from above.
An In-line display unit located behind the key
provided transillumination of the -key with
either a red or green background or a hori-
zontal or vertical white line. At times, the hor-
izontal line appeared superimposed on the red
background and the vertical line appeared
superimposed on the green background; at
other times, each of the four stimuli appeared
alone on the key. The red and green back-
grounds filled the key and the white vertical
and horizontal lines were diameters about
0.18-in. wide.- Programming and recording
equipment was housed in a separate control
room.

General Procedure
Certain procedural features were common

to all experiments. Each bird was trained to
key-peck in a single session when responses
were given 100 reinforcements on a continu-
ous reinforcement (CRF) schedule in the
presence of a white, fully lighted key. There
followed three daily, 1-hr sessions when re-
sponding was reinforced on a random-interval
schedule of reinforcement having a mean in-
terval of 1 min, (RI 1-min, T = 15 sec, P =
0.25; Farmer, 1963), in the presence of the
white lighted key.
An experiment usually consisted of three

phases: compound stimulus discrimination
training (CSDT), single stimulus discrimina-
tion training (SSDT), and a generalization
test. Discrimination training consisted of daily
1-hr sessions of a multiple schedule comprised
of an RI 1-min reinforcement component fol-
lowed by an extinction component (mult RI
1-min EXT). Schedule components appeared
for 1-min periods, following each other im-
mediately, and they alternated according to
Gellerman series until each had appeared for
a total of 30 min. During CSDT, responding
was reinforced on an RI 1-min schedule in the
presence of the vertical line on the green back-
ground (SD) and responding was never rein-
forced in the presence of the horizontal line
on the red background (SA). During SSDT, the
SD was either the vertical line or the green
background and SA was either the horizontal
line or the red background; the corresponding
reinforcement schedule was identical to that
during CSDT. Each of the four stimuli, hori-
zontal and vertical lines and red and green
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backgrounds, were presented alone for 1-min
durations in a mixed order until each had
appeared for 15 min during two daily 1-hr ses-
sions of test. During the two test sessions re-
sponses were never reinforced.

EXPERIMENT I

The purpose here was to measure the degree
of stimulus control acquired by each compo-
nent stimulus when CSDT but no SSDT was
administered.

Procedure
After preliminary training, two pigeons,

PlO and Pll, received five sessions of CSDT
followed by two test sessions.

Results
Discriminative precision is often repre-

sented by values of SA/SD (an index obtained
by expressing the total SA responding relative
to total SD responding; SA/SD becomes small as
the difference between SA and SD responding
becomes large). One pigeon, P1, acquired the
CSDT discrimination rapidly, such that SA/SD
- 0.02 within 3 hr of exposure. The other
pigeon, PlO, consistently responded during SA
at an average rate of 17.5 responses per min.
These responses appeared late during an SA
interval and in bursts approximately 60 sec
apart when several SA components were pro-
grammed successively.

Figure 1 presents the proportion of total
responding emitted in the presence of each
stimulus by each bird during the two test ses-
sions. In the first test session, indicated by
solid bars, P11 emitted 1463 responses and
PlO emitted 851. The greater proportion oc-
curred in the presence of the green back-
ground and the vertical line, the features of
SD during CSDT. In both cases, responding
to SD component stimuli was unequal: more
than 50% of all responding occurred to the
green background light. Responding to SA
component stimuli was less than 5% of the
total for Pll, but was 14% for PlO.
Responding in the second test session, indi-

cated by striped bars, decreased with extinc-
tion, amounting to 494 and 360 responses by
P11 and PlO, respectively. The principal
change was an increase in the specificity of
control shown by the green background. For
both birds, more than 90% of all responding

occurred to the green background and re-
sponding to the vertical line decreased mea-
surably. Responding to SA component stimuli
also decreased and appeared only in the pres-
ence of the red background.
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Fig. 1. Percent of total responding in two test sessions

to each of four test stimuli by two subjects in Exp. I.
The four test stimuli were G, green background, V,
white vertical line, both features of SD; R, red back-
ground, H, white horizontal line, both features of SI
during CSDT. Subjects PIO and Pll were given five
sessions of CSDT before the two test sessions. Solid bars
represent first test session values and striped bars repre-
sent second test session values.

Discussion
Responding in SA for PlO did not extinguish

with the absence of reinforcement. Rather, SA
responding was maintained throughout the
five CSDT sessions, implying reinforcement.
Kelleher and Gollub (1962) report several ex-
periments in which responding was main-
tained in a "superstitious" (Skinner, 1948)
fashion by its adventitious correlation with
the appearance of an SD. Specifically, the
bursts of responding in SA, late during an SA
interval and approximately 1 min apart when
several SA components were programmed suc-
cessively, may mean that a temporal discrim-
ination, based on schedule component
changes, had formed. Having no intervening
period such as a timeout (a period when
stimuli are not presented and key-pecks are
unreinforced) creates the possibility for ad-
ventitious secondary reinforcement. The oc-
currence of superstitious SA responding ren-
ders any index such as SA/SD an ambiguous
measure of discriminative precision.

In this experiment, pigeons were trained on
a compound stimulus discrimination, in which
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both SD and SA had separable aspects. The
green background exercised greater control of
responding in the test, but not exclusively;
both features of the compound SD acquired
some control over key-pecking. A similar ex-

periment by Reynolds, reported above,
showed that the responding of each of two
pigeons was controlled by one of the two SD
components to the exclusion of the other.
Reynolds' birds differed in regard to which
SD component exercised exclusive control. A
reconciliation between these findings would,
presumably, involve specifying the subjects'
pre-experimental history with the stimulus
dimensions and investigating the effects of
procedural differences, such as preliminary
training.
Baron (1965) has suggested that stimulus

dimensions may be ordered in "attending hi-
erarchies" by the degree to which each di-
mension of a stimulus complex will come to
control behavior, and that positions in an "at-
tending hierarchy" may be inborn or a result
of prior experience. In particular, Baron sug-

gested that, like monkeys and humans, colored
visual stimuli acquire control more readily
than form stimuli in pigeons. In that sense,

the results of this experiment may coincide
with Baron's suggestion, while those of Reyn-
olds may not.

Baron's concept does not distinguish be-
tween the case where a single component of
a stimulus complex controls all responding
and the case in which control is distributed
unequally among stimulus components. Three
experiments reported by Newman and Baron
(1965) apparently illustrate the former case.

In all experiments pigeons were trained to re-

spond to a white vertical line on a green back-
ground as SI). One group received only SD
training; another group received, in addition,
a red key as S5A; a third group received, addi-
tionally, the vertical line as SA. When the
white lines were presented at various angles
within 450 of vertical on the green back-
ground in an extinction test, all three groups

produced relatively flat functions of generali-
zation. Only a fourth group, which received
the green background also as SA in training,
exhibited a peaked gradient along angular
orientation in the test. Thus, only when color
was presented as an irrelevant dimension did
line orientation show stimulus control. Pi-
geons in the present experiment received

training in which both line orientation and
background color were relevant and the range
of line angular orientation was 900. Both di-
mensions acquired some stimulus control.

EXPERIMENT II
This experiment examined the effect of dis-

crimination training to individual presenta-
tions of the single stimuli normally presented
in a compound stimulus discrimination. Five
birds received SSDT before CSDT and test re-
sponding was examined for selective control
by components of the CSDT SD.
Kamin (1965) and Miles and Jenkins (1965)

found that selective control was exercised by
the single stimulus component trained before
the compound stimulus. They called this effect
"blocking". There is the implication that
whatever explains "blocking" operates only in
the sequence of single stimulus training before
compound stimulus training. Lashley (1942)
describes pretraining with respect to one as-
pect of a stimulus as providing a "set" to react
to that aspect, which maintains control when
other aspects are later added to the stimulus
situation. Lawrence (1949) says that pretrain-
ing a discrimination renders the stimuli more
distinctive so that learning is facilitated in
subsequent discriminations in which the pre-
trained stimuli are involved.
The set and the distinctive stimuli concepts

do not predict the effect on stimulus selec-
tion of single stimulus training following
compound stimulus training. Neither are the
concepts sufficiently detailed to permit a pre-
diction about the consequence of such a pro-
cedure. To check the effect of sequence of
training procedures, two additional birds re-
ceived SSDT after CSDT.

Procedure
After preliminary training, each of five pi-

geons was exposed to 10 sessions of SSDT, dur-
ing which either the vertical line or the green
background was SD, and the horizontal line or
the red background was SA. The discrimina-
tive stimuli were divided among the five sub-
jects as follows: P29, SD-vertical line, SA-hor-
izontal line; P30 and P9, SD-vertical line, SA-
red background; P31, SD-green background,
SA-horizontal line; and P41, SD-green back-
ground, SA-red background. After SSDT, all
five birds received five sessions of CSDT fol-
lowed by two test sessions.
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Two other pigeons, P64 and P42, received
five sessions of CSDT after preliminary train-
ing. Then, CSDT was followed by 10 sessions
of SSDT and two test sessions. During SSDT,
both birds received the vertical line as SD and
the horizontal line as SD.

Results
All five birds acquired the initial assigned

SSDT discrimination. P30, P31, P41, and P9
acquired to a stabilized precision indicated by
SA/SD c 0.02 within 3 hr. P29 reached a stable
SA/SD value about 0.05 just after 3 hr of
SSDT. Established discriminations were dis-
rupted somewhat at the beginning of CSDT.
During the first hour of CSDT only, values of
SA/SD for these five birds rose to values in the
range 0.05 to 0.17, but performances returned
to previous precision levels within the second
hour of CSDT.
Compound stimulus discrimination data by

the two subjects initially exposed to CSDT are
comparable to the two subjects of Exp. I.
Pigeon P64 acquired the compound stimulus
discrimination to a precision indicated by
SA/SD < 0.02 within 3 hr; P42 exhibited SA re-
sponding. The change to SSDT, involving the
removal of the green and red background
lights, disrupted P64's performance as SA/SD
= 0.003 on the final day of CSDT, but SA/SD
= 0.12 on the first day of SSDT. Performance
did not return to the final level established
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during CSDT until 7-hr exposure to SSDT.
Responding during SA by P42 continued at 22
responses per min, SA/SD > 0.10, during
SSDT. The pattern of SA responding by P42
was similar to that in Exp. I interpreted as
superstitious.

Figure 2 presents the results from the two
test sessions for P29, P30, P31, and P41, show-
ing the percent of total responding which oc-
curred in the presence of each of the four
stimuli. In the first test session, indicated by
solid bars, P29 emitted 1656 responses, P30-
971 responses, P31-983 responses and P41
emitted 1063 responses. Nearly all responding
occurred in the presence of SD component
stimuli and responding to SA components was
nearly zero. With the exception of P30, more
than 80% of all responding occurred to the
single SD stimulus during SSDT. For P29 and
P30 this stimulus was the white vertical line
and for P31 and P41, it was the green back-
ground.

Except for P30, responding continued
through the second test session. The total
number of responses by the three other sub-
jects was in the range 554 to 938, whereas P30
emitted only 21 responses. All four birds ex-
hibited an increase, ranging from 2% to 28%,
in the portion of session responding to the
green background. For P31 and P41, this
change was an increase in the relative control
by the SSDT SD, but it represented a reversal
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Fig. 2. Percent of total responding in two test sessions to each of four test stimuli by four subjects in Exp. II,
(results from a fifth subject are given in the text). All subjects were given 10 sessions of SSDT before five sessions
of CSDT and two test sessions. The subjects and their assigned SSDT stimuli were P29, vertical line SD and hori-
zontal line SA; P30, vertical line SD and red background SA; P31, green background SD and horizontal line SI; P41,
green background SD and red background SA; P9 received the same conditions as P30. Solid bars represent first test
session values and striped bars represent second test session values.
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principal change was an increased specificity
of responding to the vertical line. Thus, with
continued testing, a sharpening of stimulus
control was observed about the SSDT SD di-
mension.

test day, 81.6% occurred to the ver- Discussion
;of 1085 responses on the second test These results indicate that primary control
% occurred to the vertical line. Re- by a single component of a compound stimu-
to the green background accounted lus may be produced by treating the single
and 3.10% in the first and second test component as SD at a time other than when it

respectively, and responding to SA appears as part of a positive compound stim-
nt stimuli was never more than 1%/. ulus. Selection among aspects of a compound
3 displays the distribution of re- SD is determined by single stimulus training
to stimulus components during the before or after compound stimulus training.
)ns of P64 and P42, which received Thus, any account of selective attention must
er CSDT. Responding in the first test consider that stimulus selection is affected by
taled 2364 responses by P64 and 2525 single stimulus training before or after com-
by P42. The greater number oc- pound stimulus training.
SD component stimuli and, in both The manner in which responding by P64

re than 60% occurred in the presence and P42, subjects receiving CSDT before
,ertical line which was SD during SSDT, is portioned among controlling stimuli
.esponding to SA component stimuli is similar to that in Exp. I, considering that
I to less than 5% of the total number the precise stimuli exercising primary control
ut it amounted to 15% by P42, about have reversed. At the same time, an average
portioned between the red back- rate of 40.8 responses per min by the two sub-
nd the horizontal line. jects here may be compared with an average
iding in the second test session, indi- rate of 19.3 responses per min emitted by the
the striped bars, amounted to 763 re- two subjects in Exp. I. The difference in re-
by P64 and 1182 responses by P42. A sponse rates in the presence of the vertical
)ortion of responses occurred to SD line accounts for this two-fold rate difference.
nts in the second test session, but the Average rates in the presence of the green

background are nearly equal, 45.6 responses
42 per min by P64 and P42, and 48.4 responses

per min in Exp. I, but average rates in the
presence of the vertical line, 101.1 responses
per min by P64 and P42 and 22.5 responses

vn Jper min in Exp. I, show a four-fold difference.
At this point, it may be reasonable to con-

sider that the resulting stimulus selection
observed here is a function of number of rein-
forcements given in the presence of each com-
ponent, since the separate SD component was

present longer than the other component. The
test response rate comparisons between PlO

G V R H G V R H and PI I in Exp. I, and P64 and P42 here,
STIMULUS make this explanation a real possibility.

Fig. 3. Percent of total responding in two test sessions
to each of four test stimuli by two subjects in Exp. II.
Two subjects, P42 and P64, were given five sessions of
CSDT before 10 sessions of SSDT and two test sessions,
and both subjects were trained using vertical line SD
and horizontal line SA during SSDT. Solid bars repre-
sent first test session values and striped bars represent
second test session values.

EXPERIMENT III

This experiment sought a variable which
was continuously related to the degree of stim-
ulus control by components of a compound
stimulus and was not confounded with num-
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ber of reinforcements. In particular, it was
suspected that intensity of the vertical and
horizontal lines in SSDT was such a variable.

Procedure
After preliminary training, each of four pi-

geons received five sessions of SSDT in which
SD was the vertical line and SA was the hori-
zontal line. Following SSDT, all birds received
five sessions of CSDT and two test sessions.
During SSDT, both lines were presented at

the same intensity to any single bird, but a
different line intensity was assigned to each
bird. During CSDT and the test sessions, lines
appeared at the same, 3.3 foot lamberts (ft-L)
to all birds. SSDT line intensities were as-
signed to the four birds as follows: P60-0.19
ft-L, P61-0.36 ft-L, P62-1.8 ft-L, and P63-
3.3 ft-L. Line intensity in the preceding exper-
iments was equal to 3.3 ft-L. The experimen-
tal variable involved different line intensity
changes from SSDT to CSDT levels, taking
incremental values of 3.11 to 0.0 ft-L. The
different line intensities were produced by dif-
ferent series resistances to the stimulus lamps
and intensity values were measured with an
SEI photometer. Subsequent calibration of the
photometer revealed an approximate 0.5 log
unit, negative constant error; intensity values
were thus higher than those listed, but they
remained in the same proportion to one an-
other.

Results
All four subjects acquired the vertical-line-

horizontal-line discrimination within 5 hr of
exposure to SSDT. The subjects at the three
higher line intensities, P61, P62, and P63, ac-
quired the SSDT discrimination at approxi-
mately the same rate. The rate was, on the
average, slower than overall SSDT discrimina-
tion learning rates in Exp. 1I; after the first
hour of SSDT, SA/SD values ranged from 0.50
to 0.29 and after the fifth hour-long session,
the SA/SD ranged from 0.06 to 0.01. Discrimi-
nation acquisition at the lowest line intensity
by P60 was even slower; SA/SD decreased from
1.01 to 0.06 after the first and fifth hours of
SSDT, respectively.
During CSDT, when colored backgrounds

appeared and lines were presented at full in-
tensity, P60, P61, and P62 at the three lower
SSDT line intensities continued to improve
discriminative performances; SA/SD took val.

ues about 0.02 after 5 hr of CSDT. Pigeon P63
was unusual here, developing and maintain-
ing an average rate of 13 responses per min
during SA with the introduction of and
throughout CSDT. The temporal distribution
of responses during the SA period was similar
to other cases interpreted as superstitious in
Exp. I and II.
The proportion of total responding occur-

'ring to each of the four test stimuli in the two
test sessions is presented in Fig. 4. In the ini-
tial test session, shown by the solid bars, P60
emitted 2676 responses, P61-1819, P62-1511,
and P63-3766 responses. Total responses ap-
parently bore no consistent relation to line
intensity. In all cases, more than 85% of these
amounts occurred in the presence of SD com-
ponent stimuli. Except in the case of P63, re-
sponding in SA component stimuli was neg-
ligible.
There was a systematic relation between the

portioning of responses to SD components and
the assigned SSDT line intensities. At the low-
est SSDT line intensity, responding to the
green background light accounted for 67% of
all responding by that subject. As the assigned
SSDT line intensity increased, the proportion
of responses to the green background de-
creased to a minimum of 36% for the subject
at the highest line intensity. The proportion
of responding to the vertical line increased
with SSDT line intensity to a maximum of
56% for the subject at the second highest in-
tensity. The reversal in this trend for the sub-
ject at the highest intensity was not evident in
computations based on total SD component
responding.

Response distribution to stimuli during the
second test session, indicated by the striped
bars, held the same relations exhibited during
the first test session. At the same time, the
total number of responses emitted by each
subject differed. Subject P60 emitted 62 re-
sponses, P61-252, P62-724, and P63-1374.
Amounts during this session varied directly
with line intensity assignment, but no other
consistent relation was observed.

Discussion
The results of this experiment show that

variations in the intensity of SSDT line stim-
uli during the SSDT procedure only, pro-
duced corresponding variations in the amount
of responding controlled by the vertical line.
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Fig. 4. Percent of total responding in two test sessions to each of four test stimuli by four subjects in Exp. III.
Each subject was given five sessions of SSDT during which the vertical line was SD and horizontal line was SA, be-
fore five sessions of CSDT and two test sessions. During SSDT only the vertical and horizontal lines were equal
in intensity, but each bird was assigned a different line intensity. The subjects and their listed intensity values
were P60, 0.19 ft-L; P61, 0.36 ft-L; P62, 1.8 ft-L; P63, 3.3 ft-L. The vertical and horizontal lines were equal and
at full brightness, 3.3 ft-L, during CSDT and test sessions. Solid bars represent first test session values and
striped bars represent second test session values.

Variations in control by the compound SD
components ranged from the point at which
more responding occurred to the vertical line
than to the green background, at high SSDT
line intensities, to a point where the reverse
was true at a low SSDT line intensity. The
distribution of responses to stimulus compo-
nents for the subject at the lowest line in-
tensity was similar to those of subjects which
received only CSDT in Exp. I. While the ver-
tical line controlled most responding for sub-
jects with 5 hr of SSDT at higher line inten-
sities, the vertical line did not dominate to
the extent shown by P29, which received 10
hr of SSDT with the line stimuli in Exp. II.
While SSDT line intensity varied across

birds, all were exposed for equal durations to
equal rates of reinforcement. Thus, the sug-
gestion that control by stimulus components
is a function of number of reinforcements de-
livered in the presence of each is not sufficient
to incorporate the findings of this experiment.

GENERAL DISCUSSION
Data from discrimination training sessions

clearly indicate that all subjects, with three
exceptions, acquired the assigned discrimina-
tions. Three subjects, one in each experiment,
exhibited a high response rate in SA, tempo-
rally distributed in a way that suggested su-

perstitious responding maintained by adven-
titious correlation with the onset of SD. In
addition, large amounts of responding to SA
components in tests were emitted only by sub-
jects showing superstitious responding during
training.

Its occurrence creates the prospect of exam-
ining test session data for selective control by
parts of the compound SA. In general, it ap-
peared, from the few available cases, that su-
perstitious responding was under exterocep-
tive stimulus control, that this control was
stimulus selective, and that selection was de-
termined in the same manner that selective
control was exercised by components of the
compound SD. However, any conclusive inter-
pretation requires additional experimentation
to measure response strength to these stimuli
before any discrimination training.
Experiment II showed that stimulus selec-

tion was altered by discrimination training
with single stimuli before or after discrimina-
tion training with compound stimuli of which
the single stimuli were parts. Experiment III
showed that stimulus selection was altered by
variations in the intensity of the lines during
SSDT only, a variable not confounded with
number of reinforcements.
One suggestion incorporating these observa-

tions states that the degree of control demon-
strated by each aspect of a stimulus correlated
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with reinforcement in a testing situation is
directly related to the discriminative precision
an animal has previously acquired about each
stimulus aspect. That is, the greater the differ-
entiation between response strengths to an SD
feature and some SA, the greater control that
feature later exhibits in test situations such as
a generalization test, a discrimination reversal,
or a compound stimulus discrimination in
which previously experienced stimuli are as-
pects of the situation. It is suggested that the
integral class of determiners consists of all fac-
tors which affect formation of a discrimination
between stimuli, independent of other factors
which vary. In general, a large number of vari-
ables are known to affect the rate at which a
discrimination is acquired and might be listed.
These variables would be expected to affect
selection among stimuli according to the pre-
cision attained with the stimuli employed un-
der the prevailing conditions. The extent to
which an organism "pays attention" to a stim-
ulus depends upon how well it previously
learned to discriminate that stimulus from
other stimuli. The sequence of various dis-
criminations is not critical to this suggestion.

Discrimination performance is a function of
number of reinforcements delivered in the
presence of each stimulus (Spence, 1936).
Thus, the results of Exp. II are interpretable
since discriminative precision acquired about
the SD feature employed in SSDT would be
greater after 10 hr of SSDT and 5 hr of CSDT
than the precision acquired to the SD feature
not employed in SSDT with only 5 hr of
CSDT. The results of Exp. III indicated that
discrimination formation was a function of
SSDT line intensity and, in particular that
P60, which received line stimuli at the lowest
intensity level, acquired the vertical-horizon-
tal line discrimination at a slower rate than
subjects assigned to higher intensity stimuli.
Thus, the results of Exp. III may be inter-
preted by supposing that the discriminative
precision acquired by P60 to the vertical line
after 5 hr at low intensity in SSDT and 5 hr
of CSDT is less than that acquired about the
green background in CSDT. This is a reason-
able supposition since the green background
acquires greater control than the vertical line
after CSDT alone in Exp. I. Data from the
three other subjects in Exp. III are explained
similarly to those of Exp. II, and the fact that
vertical line exercised less control after 5 hr

of SSDT in Exp. III than after 10 hr of SSDT
as in Exp. I1 is also consistent.
This concept is similar to others in the lit-

erature, e.g., Lawrence's "acquired distinctive-
ness of cues" concept, (1949, 1963). Indeed, the
present suggestion may provide a reasonable
basis for specifying the degree of "distinctive-
ness" or for the degree to which an organism
is "set" (Lashley, 1942) about a stimulus situa-
tion, as well as the basis by which stimulus
dimensions are ordered for organisms, as in a
"stimulus-attending hierarchy" (Baron, 1965).

Several relevant propositions are not to be
implied from this suggestion. There should be
no implication that degree of stimulus control
shown in some testing situation is any particu-
lar, simple function of previously acquired
discriminative precision. Nor should the sug-
gestion imply that discriminative precision
about one stimulus aspect is independent of
precision about other aspects. Both are em-
pirical matters.
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