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Abstract
The effect of reinforced verbal descriptions an key-pressing rate was
studied in the context of reinforcement for pressing on hoth
nondifferential schedules and schedules opposed to the verhal
description. Undergraduates’ key presses produced points exchangeable
for lottery tickets on alternating schedules. Subjects experienced one of
three manipulations. In Experiment 1, after schedule contral had been
demonstrated using a "medium rate” schedule for each of two response
keys, subjects were awarded maximum points for choosing one af five
verbal descriptions of "the best way to earn points” on that particular
key. Subjects experienced either: {a) magimum points for verbal
descriptions of “press very fast” for one key and “press very slowly” for
the other, with the échedule gradually moved from medium to oppose this
description, or (b) maximum schedule points for a very fast rate on one
key and very slow rate on the other with the maximum points for verbal
descriptions gradually moved to oppose the schedule. Key pressing rates
conformed to the active schedule, not to the verbal performance
description. In Experiment 2 subjects received maximum paints for
verbal descriptions of "press very fast” for one key and “"press very
slowly” for the other. The nondifferential schedule for both keys either
delivered the same point value or a randomly chosen value regardless of
pressing rate. Correspondence of pressing rate to verbal description was
transient or absent. In Experiment 3 subjects experienced initial

correspondence between verbal description and schedule followed
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by either {a} the abrupt introduction of an opposing schedule ar (b) the
intraduction of a nondifferential schedule followed by introduction of
the apposing schedule. The results showed that pressing rate sametimes
conformed to the opposing schedule and sometimes maintained
correspondence with the verbal description. Whether verbal control was
lost or maintained appeared a function of the extent of contact with the
oppasing contingency. In addition, verbal control under the
nandifferential contingency was enhanced over that seen in Experiment 2.
The precise discriminative control of the schedules employed may
account for differences in the level of verbal response-rate control

between the present and past research.
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The Effects of Verbal Performance
Descriptions on Nonverbal Operant Responding
Yerbal and nonverbal behavior constitute two broad operant

cl

[w(]
o

sses which may be of interest in any study employing human subjects.
Although these operant classes of behavior are often studied
independentiy, substantial interrelationships may exist between the twa
For example, overt nonverbal responses indicating "remembering” may be
mediated by private or overt verbal behavior (Skinner, 1969). Recently, a
number of human operant studies have begun te directly investigate the
relationships between verbal and nonverbal behavior.

According to Catania, Matthews, and Shimoff {1982), verbal
behavior enters into research on nonverbal human operant behavior in
several ways. First,‘an experimenter may obtain verbal reports
following an experimental manipulation. Such verbal behavior may be
dependent on prior nonverbal responding, or it may reflect earlier overt
or covert verbal behavior upon which nonverbal responding depended {e.g.,
Harzem, Lowe, & Bagshaw, 1978). Second, an experimenter may give
subjects instructions regarding their nonverbal behavior rather than
establishing the behavior through experimental contingencies. It is well
known that instructed or rule-governed responding may have different
properties from its contingency-established counterpart. Rule-governed
responding may be less sensitive to changes in associated contingencies
than is contingency-shaped behavior (Shimoff, Catania, & Matthews,

1981), that is, the influence of instructions may outweigh the influence
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of the scheduled experimental consequences. We can conclude, therefare,
that rule-governed responding can be manipulated such that it is not in
complete accord with the programmed experimental contingencies,
although, as noted by Kaufman, Baron, and Kopp {1966}, as cited by
Harzem et al. {1978}, this effect will be weakened if the rule and
experimental contingency are widely discrepant.

Rule-governed responding is usually promoted by ensuring that
verbal behavior describing the response in question comes into the
repertoire of the subject. Verbal behavior describing the response
requirement can be engendered in two ways: by direct instruction
{rule-governed), or by reinforcing approximations to such a verbalization
{contingency-governed). Catania, Matthews, and Shimoff {1982)
investigated the differential effects on the nonverbal performance itself
of these two methods for establishing a verbal description of nonverbal
performance. In their procedure college students’ button presses
praduced points that were exchangeable for money on alternating
variable-ratio (VR) and variable-interval (V1) schedules. The responses
were performed on separate buttons for each schedule. Every 3 min,
students completed written sentences describing the way to earn points
anh each bution. ¥hen the desired sentence completion was shaped by
differentially awarding points for written descriptions of high- and
low-rate pressing, pressing rates always conformed to those behavioral
descriptions. This verbal control occurred even when the description

was 1n opposition to the scheduled contingency {e.q., the subject would
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press slowly an the YR schedule, which provides points rarimatly for
rapid responding, when the reinforced description specified slow
responding). When students were instructed what to write in order ta
receive points for sentence completions the relationship between verbal
and nonverbal responding was variable. The performance description
sometimes controlled, was sometimes controlled by, and was sometimes
independent of the motor behavior.

Matthews, Catania, and Shimoff (1965) extended the shaping
aspect of the above paradigm to investigate the effects on nonverbal
responding of contingency descriptions (e.g., “In order to receive a point |
must press until a random number has heen reached”}, as opposed to the |
performance descriptions used in the previous study {e.q., "In order to
receive a point | muét press rapidly”). Consistent with the earlier
finding of Catania et al. {19582}, the shaped verbal behavior was a more
important determinant of response rate than were schedule differences,
although this result was not applicable to all subjects. The fact that the
behavior of three of the seven subjects did not correspond to the verbal
contingency descriptions was assumed to reflect deficits in the verbal
repertoires of these individuals relating to reinforcement schedules.
These deficits would, for example, involve @ subject saying “the machine
works after a random number of presses” without going on to say "the
more often you press, the more points you will get”.

More recently, Hayes, Brownstein, Zettle, Rosenfarh, and Korn

{1966} demonstrated the effectiveness of experimenter-delivered
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instructions in controfling response rates on a multiple FR/DRL schedule.
Instructions describing the best way to earn points on these schedules
controlled pressing rate, even when the description was applied
inaccurately to the schedules (ie., when the DRL schedule was instructed
as "rapid pushes” and the FR as "several seconds between pushes").
Hayes, Brownstein, Zettle, et al. (1986) further demonstrated that
remaoval of the instructions resulted in contingency-sensitive
performance that quickly conformed to the schedules in operation.

The general conclusion of the Catania et al. (1982) Matthews et al.
(1985), and Hayes, Brownstein, Zettle et al. {1986) papers is that both
shaped and instructed verbal behavior can exert even mare powerful
control over a motor response such as button pressing than do the actual
contingencies on that response. This effect holds both when the verbal
responses are performance descriptions and when the verbal responses
are contingency descriptions, provided, in the latter case, that the
subject has mastered a vocabulary of reinforcement schedules. In short,
if the verbal description and the scheduled contingencies are put in
opposition, the subject’s behavior will conform to the verbal description
rather than to the schedule.

Implicit in the above argument is the assumption that the scheduled
contingencies would have differential control over the motor response in
the absence of the verbal description. In the previous studies,
differential control would be expected to occur through a subject’s

sensitivity to the increase in reinforcement associated with an increase




in response rate an the fast rate schedule fie, ¥R or FRY This
sensitivity would result in more rapid responding an the VYR aor FR
schedule than on the | or DRL schedule. Differential control by the
contingencies alone must be demonstrated in arder to meaningfully
discuss the effects of placing verbal descriptions in opposition to the
scheduled contingencies. Close scruting of the Matthews et al. {1985)
and Catania et al. {1962) data reveals, however, that the contingencies

employed in these studies did not differentially control behaviar in the

absence of accompanying verbal descriptions. During periods when &
verbal description had not yet been successfully shaped, the response
rates were nearly identical on the two schedules. 1t would appear then,
that in the absence of a verbal description of nonverbal behavior, the ¥R
schedule did not pmh’mte a higher rate of responding than the V|
schedule, with the consequence that these authars cannot claim
successful opposition of a verbal description to any functionally
different experimental contingencies.

Similarly, in Experiment 1 of Hayes, Brownstein, Zettle, et al.
{1986}, subjects receiving no specific instructions about how ta respond ‘
on the schedules made extensive contact with only one of the two types
of programmed consequences; that is, subjects earned points primarily
on either the DRL or the FR schedule, not on both. Response rates on the
two schedules reflected this contact, being similar and high for twa
subjects (contacting only the FR schedule), similar and low for one

subiject {contacting only the DRL schedule), and dissimilar far one
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subject (high on FR, low on DEL). Even the subject with dissimilar
response rates on the two schedules earned points primarily on only one
schedule (FR}. Here again, when instructions are employed to alter
response rate, it is uncertain how powerful the schedule control would
be in the absence of the instructions (indeed, the evidence suggests
little differential control of response rate by the contingencies alone).
Only after response-rate instructions brought about contact with both
schedules (Experiment 2) was differential schedule control of response
rate demonstrated.

Difficulties in demonstrating precise schedule control of human
operant responding are not restricted to these studies or to these
schedules. Several studies suggest intraspecies variability: Some
humans have been demonstrated to respond at rapid constant rates on
Fixed Interval (Fi) schedules without a past-reinforcement pause (e.g.,
Leander, Lippman, & Meyer, 1968}, while other humans, like most
animals, emit lower response rates with post-reinforcement pausing
that varies systematically with Fl values (e.g, Weiner, 1969). Further,
human responding has been shown insensitive to such schedule
differences as Fl vs. FR (Weiner, 1970} and to other changing schedules
of reinforcement in a variety of procedures (Ader & Tatum, 1961;
Harzem, Lowe, & Bagshaw, 1978; Matthews, Shimoff, Catania, &
Sagvolden, 1977; Shimoff, Catania, & Matthews, 1961). As in the cases
previously discussed, where verbal stimuli are explicitly opposed to the

active schedule, verbal stimuli are often proposed as the
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inzensitivity-producing variable in this research. For example, Matthews
et al. (1977) demonstrated insensitivity to V1 vs. VR schedules when
minimal instructions regarding the experimental task were employed.
Shimoff et al. (1981) consider such task instructions to be instrumental
in producing schedule insensitivity. My view, however, is that in
Matthews et al. (1977) and in several of the previously discussed
manipulations (Catania et al,, 1982; Hayes, Brownstein, Zettle, et al.
1986; Matthews et al., 1985), poor discriminative schedule control is the
more parsimonious explanation for the demonstrated verbal control of
response rate.

The present study sought to further test the assertion that verbal
descriptions can override schedule control. In the present case, however,
this test involved the use of specially designed schedules whose
discriminative control of response rate was clearly demonstrated in the
absence of verbal rules. The present procedures were similar to those
employed by Matthews et al. (1985) save for alterations designed to
increase the power of the experimental demonstration.

First, and most importantly, the present study sought to increase
the discriminative control of the schedule contingencies over that of
past research and to demonstrate this control prior to the institution of
verbal control. Assuming the verbal control demonstrated in past
research to reflect poor discriminative control on the part of the
schedules, the present, highly discriminative schedules were expected to

generate a corresponding decrease in verbal control. The programmed
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contingencies on the subjects’ motor behavior swarded points mazimally
far response rates lying within a specified range, while providing
progressively fewer points for response rates increasingly dissimilar
from that range. Thus, for example, two schedules could be created, one
which delivers points maximally for a range of high response rates and
delivers progressively fewer points for lower response rates, and
another vhich delivers points maximally for slow response rates while
delivering progressively fewer points for higher response rates. Points
were provided at @ constant interval {every 5.5 s) for the response rate
during the interval preceeding each point delivery. These schedules had
the advantage over the schedules employed by Matthews et al. {1985] and
Hayes, Brownstein, Zettle et al. {1986) of being easily adjusted in terms
of similarity, both to each other and to the verbal descriptions they
would oppose. These adjustments were possible through changes in the
value of the maximally point-awarded {(MaxPA) response-rate range for
each schedule. Baseline measures were taken to demonstrate behavioral
control by the schedules in the absence of verbal performance
descriptions. Thus, verbal descriptions were superimposed on baselines
whose schedule-controlled terminal rates had been empirically
demonstrated.

Second, performance descriptions rather than contingency
descriptions were used, since they require & less specialized vocabulary
and have been found to be more consistently related to motor

performance (Matthews et al., 1985). Third, verbal response descriptions
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were standardized by providing subjects with a choice among five
response speed descriptions (very slowly, slowly, medium, fast, Yery
fast). This allowed for precise quantification of the disparity betwesn
the chosen verbal description and the MaxPA response-rate range as well
as providing & variety of verbal descriptions, more or less opposing to
the active schedule, that could receive maximum points. Fourth, verhal
descriptions were chosen after each key presentation rather than, as in
Matthews et al. {1985), after each two-key cycle. This change produced
closer contiguity between schedule experience and choice of verbal
description.

Two distinct experimental procedures were applied in Experiment
1, each to two subjects. As in the Matthews et al. {1985) experiments,
responses were made on each of two response keys (the "a” and "k" keys
of a computer keypad) in alternating cycles. In phases requiring the
reinforcement of a verbal performance description, each subject
completed a sentence stem describing "the best way to earn points on
key X" following the opportunity to earn points through presses on that
key. A baseline of medium rate schedule-controlied responding was
demonstrated for all four subjects in the initial phase of both
procedures, followed, for the two subjects in the second procedure, by a
demonstration of schedule-controlled high- and low-rate responding.
Subsequently, the first procedure awarded maximum points for a verhal
description of "press very fast” for one key, and “press very slowly” for

the other, while gradually changing the schedule contingencies to oppose
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these verbal descriptions. The second procedure instituted maximum
point awards for verbal descriptions corresponding to the high- or
low-rate schedules, then changed the MaxPA verbal description to oppose
the schedule contingencies. It was expected that both procedures would
demonstrate less verbal control of response rate than previous research
because of increased discriminative schedule contral.
oubsequent to Experiment 1, two additional experiments examined
verbal control under conditions designed to alter the strengths of
discriminative verbal and schedule control. The General Method section
which follows refers to elements common to all three experiments.
specific procedures for each individual experiment are discussed
subsequently.
General Method
Subjects
Eleven female and four male University of Manitoba undergraduates
between 18 and 35 years of age participated as subjects as an option in
satisfying Introductory Psychology course requirements. The subject
selection procedures parallel those of Matthews et al. {(1985).
Apparatus
The study was conducted ina 4 m X 4 m research room in the
Psychology building at the University of Manitoba. The room contained a
desk for the experimental apparatus and a chair. Subjects seated in the
chair faced the experimental apparatus, which consisted of a Macintosh

Plus microcomputer (screen size: 19 cm % 15 cm) and a modified
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Macintosh kegpad, Two of the keypad keys (the "a” and the "k") were

labelled as the respor

||,1

nse keys using masking-tape squares which
dizplayed the corresponding letter in large print. Presses on these keys
fulfilled the requirements of the schedule contingencies. The computer
indicated which key was operational by presenting a printed "a" or "k”,
corresponding to the operational key, 3 cm from the side of the screen
nearest that key {left side for “a;" right side for "k”) and 5 cm from the
bottor of the screen. The computer was programmed to present all
instructions to subjects, to calculate the rate of responses on each
schedule, to record subjects’ verbal descriptions, and to dispense points
that were later exchangeable for tickets in an experimenter-run lottery. |
Directiy to .the right of the computer screen was a set of printed
instructions on a cardboard backing. For all groups, and during all
phases, these instructions duplicated those presented on the computer
monitor prior to the experimental session.

General Procedure

Instructions. In the research room, each subject was seated facing
the computer and a set of instructions. The experimenter began the
initial session with the following instructions:

Everything that occurs in this experiment is between you and the

computer. The computer will tell you everything you need to know

about the experiment in the instructions which you are about to

read. As you can see, the first instructions are already on the

w

screen. when you reach the bottom of a page press any key and
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further instructions will appear. The computer will also tel] yau
have 1o begin the session when you have finished reading the
instructions. Please notice that the instructions are also listed to
the 1eft of the computer screen. If you want to review any of the
instructions you can read them there. The computer will tell you
when the session is complete. Please open the door when the
computer indicates that the session is over. Are there any
questions? Please wait until | have left the room before you beqin.
The experimental instructions were similar across groups and were
identical within groups across phases. The following instructions
include all groups and all phases:
Purpase of Study: The purpose of the present study is to investigate
how people learn to perform tasks.
Experimental Task: Your task is to earn as many points as you can
during the experimental session.
General Instructions: During the experimental session you can earn
points by pressing the two keys labelled "a" and "k.” Depending on
the rate at which you press the keys, the computer will add a
certain number of points to your point total at reqular intervals.
This point total will be displayed at the top of the screen.
Only one key will be available for earning points at a time.
¥hen an "a” appears on the screen you can earn points by pressing
the key on the keyboard that is labelled with an "a." When a "k

appears on the screen you can earn points by pressing the key on the
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keyboard that is fabellad with a "k.” The computer will add points
tooyour point total at reguiar intervals.
The following paragraph was included only in phases requiring a
sentence completion:

There is a second way in which you can earn points. After you
have had a chance to esrn points by pr‘essingone of the keys, the
computer will ask you to describe how you should press that key to
receive the most points. There will be five possible ways described
on the screen. You are to select one of the five possibilities. The
computer will show you how many points you earn for your choice.
fou can earn & marimum of 60 (1680 for “random” subjects in
Experiment 2) points for your choice.

The instructions continued as follows for all subjects:

Taken System: The total number of points you have earned
vill be displayed at the top of the screen until the end of the
session. The points that you earn in this experiment will be
exchangeable for lottery tickets at the end of the session. Each
ticket costs 200 points (600 for “random” subjects in Experiment
2). The more lottery tickets you can buy, the more likely that you
will be the winner of the lottery. Two tickets will be drawn each
week, with a prize of $30 awarded for the first ticket drawn and a
prize of $20 for the second ticket. There are only a few other
people in thiz experiment so if you are all about equal at garning

points you will have a good chance of winning either the first or the
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will be improved.

The computer will stop autematically when the session is
complete. When the session is complete the experimenter will have
you Till out a brief questionnaira. If you cannot remember
something about the instructions, they are listed to the right of the
computer.

The next time you hit a key the session will begin.

The first key press following the instructions started the
experimental session, during which points were available to subjects for
two types of responses. First, schedule points were available for
presses to the "a” and "k” keys of the computer keypad. Second, in certain
phases, verbal descﬁptian points were available for completing sentence
stems describing the optimal key-pressing rate.

Key pressing. The first key press following the instructions

started the experimental session. An "a” was presented on the left side
of the screen, nearest to the "a” key. This stimulus was presented for 1
min 6 g, during which time presses on the "a” key earned points.
Following the expiration of the "a" interval, the "k stimulus was
presented on the right side of the screen nearest the "k” key for 1 min 6
g, during which time presses on the "k” key earned points. The "a8" was
then presented again, beginning a new 2 min, 12 s cycle in which each
key was presented once. Each session included 7 such cycles, with the

"a" key always presented first, for a total session time of approximately




15 min 24 s Points were award for s total of 12

(91}
[y}
)
u{

devery 3.5
consequated intervals per key presentation.

Based on the response rates obtained by other researchers and pilot
wark conducted by this researcher, a S-level response distribution was
calculated such that specific response-rate ranges could be reinforced.
Far example, based on work by Catania et al. {1982) and Matthews et al.
{1965) a response range of 11-15 responses per 5.5 s interval appeatred
to be & "medium” rate of key pressing for the typical undergraduate
student. Based on their maximum observed rates from these articles of
about 35 responses per 5.5 s and considering that responding can reach a
minimum of 1 response per 5.5 s and still be considered ‘responding”, the
following categories were established: “very fast"- >21 responses per
interval; "fast"- 16-20 responses per interval; "'medium”- 11-15
responses per interval; "slowly”- 6-10 responses per interval; “very
slowly”™ 1-5 responses per interval.

Token points were established for each of the response-rate ranges
such that certain rates were awarded maximum points. These points,
which were exchangeable for lottery tickets at the end of each session,
vere added to one of two counters located 2.5 cm from the top of the
screen every 5.5 5. One counter, positioned 4 cm from the left side of
the screen, was labeled "Points for 'a"," and kept track of all points
egrned on key "a.” The other counter, positioned 4 cm from the right side
of the screen, was labeled "Points for k" and kept track of all points

earned on key "k.” For example, for a medium response rate used in the
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tirst phase of Experiment 1 the point breakdown for the five categorie

(]

was 2, 3,3, 3, 2 listed from "very fast” to “very slowly” respectively. In
other words, depending on the rate of responding generated by the
subject during each 5.5 s period, the points received at the end of that
2.5 s period varied from 2 to 5 depending an the range into which
response rate fell. Maximum points (S) were delivered for a response
rate that fell in the "medium” range. in contrast, the distribution of
point values designed to generate very fast responding was 5, 4, 3, 2, 1;
the distribution of point values designed to generate fast responding was
4,3,3, 2, 1; the distribution of point values designed to generate slow
responding was 1, 2, 3, 5, 4; and the distribution of point values designed
to generate very slow responding was 1, 2, 3, 4, 5. The point values were
chosen such that, regardless of the MaxPA response-rate range, points
would decrease a3 the response rate fell further outside that range, and
such that the total points available would remain constant. In phases
requiring hondifferential reinforcement of responding the point values
were made equal across intervals {e.q, 13, 13, 13, 13, 13).

The exceptional cases were the random subjects for whom these
procedures were not employed. Instead, the computer awarded particular
point values with particular probabilities irrespective of respanse rate.

Every 5.5 s the computer added the appropriate number of points to
individual point counters for each key, depending on the subject’s rate of
respending during that interval. Presses on the key not corresponding to

the symbol on the screen had no programmed consequences. A complete




absence of responding during an interval added 0" points to the counter,

Yerbal descriptions. During phases requiring verbal descriptions of

pressing rates, a sentence stem was presented on the computer screen
following the completion of each | min, 6 5, activation of a key. This
produced 7 verbal descriptions of the best pressing rate for each key
during a session. The sentence stem following the activation of keg k)
said: "The best way to earn points on key "a” 15", The sentence stem
following the activation of key "k” said: "The best way to earn points on
key "k" is:". Each stem was followed by five choices: “press very fast”,
“press fast”, "press at a medium rate”, "press slowly”, and "press very
slowly”, numbered from 1 to 5, respectively. The instruction "Press the |
number corresponding to your selection.” preceeded the stems. Following
the selection of a number either from the numerical row at the top of the
keypad or from the calculator-style block at the side of the keypad, the
computer displayed "You received X points out of a possible X points for
that response.” The computer then instructed the subject to press any
key to continue the session. That press initiated the next key-pressing
seqment of the session and added the points for the verbal description to
the appropriate key counter.

Points were designated for each verbal description such that a
selected verbal description would earn the maximum number of points.
For the present paper, the point values accompanying the verbal
descriptions will be listed from "press very fast” to "press very slowly,”

respectively. Thus, a 12, 24, 26, 48, 60 verbal description distribution
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maximally reinforces a description of "press very slowly” Points for
verbal descriptions were usually chosen to equalize the number of points
potentially available for actual key pressing and for verbal descriptions
of key pressing {exceptions are discussed under the specific procedures).
This involved multiplying the schedule points available by 12 to
calculate verbal description points, since verbal descriptibn points were
earned once per key presentation, while schedule points were earned 12
times per key presentation.

At the end of a session the experimenter administered a brief, pen
and paper, post-session questionnaire designed to assess subjects’
yerbalizations of their within-session point earning strategies {see
Appendix A). In addition, at the end of the study the experimenter
administered a pen and paper, post-study questionnaire (see Appendix B).

Stability criteria. Two stability criteria were employed in the

present study. First, the percentage of 3.5 s interval response rates
within the MaxPA range (PWR, for Percentage Within Range) had to equal
or exceed 90% for both keys in three consecutive sessions. Second, in
phases requiring a verbal description, verbal description values had to
equal or exceed 25 for each key in the same three sessions. The verbal
response choices were converted to point values ranging from 0 to 4
depending on how close the choice was to the MaxP4 verbal description,
for a maximum of 28 possible points earnable on each key in each

session.
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Esperiment 1

Flethod

Subjects Three female students and one male student served as
participants in Experiment 1.

Design. In Experiment 1 two subjects (Subjects 1 and 2) were
required to respond on a schedule (the same for both keys) that awarded
maximum points for a medium response rate {see Procedure for a
description of the programmed contingencies). Following the
maintenance of a stable rate of responding on both keys, a verbal
description contingency was introduced where subjects received
maximum paints for responding “press very fast” in response to the
sentence stem referring to the key marked by a "k”, and received
maximum points furlrespnnding “press very slowly” in completing the
sentence referring to the key marked by an "a". When a stable rate of
responding for both key-pressing and verbal description was achieved in
this second condition, the density of reinforcement associated with
different response rates was altered gradually such that very fast rates
of responding received the most points on key "a” (associated with the
verbal description "press very slowly") and very slow rates of responding
received the most points on key “k” (associated with the verbal
description "press very fast”).

Two other subjects (Subjects 3 and 4) were required to respond on a
schedule which awarded maximum points for a medium response rate.

Once & stable rate of responding was achieved on both keys the
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contingencies were suddenly changed such that the "a” key provided
maximurm points for very slow rates of responding while the "k" key
provided magimum points for very Tast rates of responding. When a
stable rate of responding was achieved on these schedules verbal
performance descriptions opposing the actual schedules in eperation
were introduced gradually. The two different procedures were employed
to examine differential effects of gradually introducing oppasing verbal
descriptions or gradually introducing opposing contingencies.

Procedure.

The first experiment contained twa distinct procedures, each
invalving multiple phases. Subjects 1 and 2 experienceda 2, 3,5, 3, 2
schedule of reinforcement for both response keys at the outset of the
study. The purpose of this manipulation was to establish key pressing at
a medium rate (as defined earlier). When the PWR stability criterion was
reached, point awards for sentence stem completion were interposed
between key pressing segments. The point distribution for "g"
descriptors was 12, 24, 36, 48, 60. The point distribution for k"
descriptors was 60, 48, 36, 24, 12. Thus, for key "a,” descriptors of
‘press very slowly” received maximum points while for key "k,”
descriptors of "press very fast” received maximum points. The prior
schedule of reinforcement was maintained to maximally reinforce a
medium rate on both keys. When stability criteria for both PWR and for
verbal descriptions were reached, the contingencies on response rate

were changed gradually to oppose the MaxPA verbal description. Both




stability criteria were required for both keys prior to each schedule
change. Contingencies on key "a” were changed first to 4, 2,3, 2,1,
maximally reinforcing a fast rate, and then to 2,4, 3,2, 1, maximally
reinfarcing a very fast rate. Contingencies an key "K" were changed first
to 1, 2,3,5, 4, maximally reinforcing a slow rate, and then to 1,2,3, 4,
2, maximally reinfarcing a very slow rate. The points for verbal
descriptions remained unchanged throughout these phases.

Subjects 3 and 4 experienced a 2, 3, 5, 3, 2 imedium rate) schedule
_ of reinforcement for both response keys at the outset of the study.
Following the achievement of the PWR criterion for both keys, the
response-rate contingencies were changedto 1, 2, 3, 4, 5 for key "a”,
maximally awarding points for a very slow rate, and to 5, 4, 3, 2, 1 for
key "k", maximally a*}varding points for a very fast rate. Following the
achievement of the PWR criterion for both keys, verbal description point
distributions of 12, 24, 36, 48, 60; 12, 24, 36, 60, 48; 24, 36, 60, 36, 24;
48, 60, 36, 24, 12; and 60, 48, 36, 24, 12 were applied successively to
key "a,” while verbal description point distributions of 60, 48, 36, 24,
12; 48, 60, 36, 24, 12; 24, 36, 60, 36, 24; 12, 24, 36, 60, 48; 12, 24, 36,
48, 60 were applied successively to key "k”. The response-rate
contingencies remained unchanged for the two keys. Thus, the MaxPa
verbal description for keys “a” and "k” was gradually moved from a
descriptor corresponding with, to one opposed to, the MaxPA pressing
rate. The achievement of stability criteria for PWR and verhal

description was required for both keys prior to movement to the next
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patr of point distributions. Consequently, shifts in point distribution
vccurred simultaneously on the two response keys.

Fesult

47}
4]

The dependent measures were: {a) the mean sessional response rate
per 9.5 s feedback interval for keys "a" and "k," {h} the percentage of 3.5
s intervals in which the response rate fell within the MaxPa range (PWR,
for Percentage Within Range), and (c) the number of points earned for
verbal descriptions on keys "a” and "k." The number of points for verhal
descriptions were calculated by summing the 7 responses per session
describing each key using the following farmula: The point values 12,
24, 36, 48, 60 for verbal descriptions correspond to 0,1, 2,3, 4 points, |
respectively. Consequently, the number of points earned for sentence
completions describi'ng a given key during any session ranges from 0, for
descriptions opposing the MaxPa description, to 28, for descriptions
consistently matching the MaxPA description. Ineach F igure, mean
sessional response rate is indicated by open (key "a") and filled {key "k™)
points. PWR values are indicated by numbers without parentheses; verbal
description points are indicated by numbers within parentheses. All
numbers referring to key "a" are in plain type; all numbers referring to
key "k" are italicized.

Figure 1 shows the mean sessional response rate, PWR values, and
the total verbal description points for keys "a” and "k” across sessions
far Subject 1. In terms of key pressing contingencies, the first 4

sessions of Figure 1 show sessional means falling within the MaxPA
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response-rate range (11 to 15 responses/interval) and criterion PWR
values after Session 1. All mean sessional response rates remained
within the MaxP4 ranges, despite shifts in those ranges in Sessions 12
{16-20 for key "a"; 6-10 for key "k") and 16 (>21 for key "a"; 1-5 for key
k"1 PWR values were consistently above criterion, with the exception
of Sessions 1, 5, 12, and 16, the first sessions of new phases.
Discriminative and differential schedule control of responhse rate was
clearly demonstrated. In terms of verbal descriptions, Sessions 5
through 21 show the MaxPA verbal description of “press very stawly” for
key "a,” and "press very fast” for key "k” to be consistently chosen by
session 7, and to remain so for the duration of the experiment, save for
Session 12 for key "a.” Choice of verbal description had no effect on key
pressing rate. Desm’te lack of correspondence between verbal
description and schedule contingency beginning in Session 5, pressing
rates conformed to the active schedule in all sessions.

Figure 2 shows the sessional dependent measures data for Subject
2. The first 4 sessions of Figure 2 show sessional means falling within
the MaxPA response-rate range {11 to 15 responses/interval) and
criterion PWR values after Session 1. All mean sessional response rates
remained within the MaxP4 ranges. PWR values took several sessions to
reach criterion after the first pressing rate contingency shift (Sessions
11-16), but quickly reached criterion following the second shift
{Sessions 17-21). As with Subject 1, clear schedule control of response

rate was demonstrated. In terms of verbal descriptions, Sessions 5
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Yerbal
through 21 show the MaxP4 verbal description of "press very slowly” for
key "a,” and "press very fast” for key "k” to be consistently chosen by
Session 6, and remain so for the duration of the experiment, save for
session 11 for key "a." As demonstrated by Ssubject 1, the data for
Subject 2 show verbal description to have no effect an key pressing rate.
Pressing rates conformed to the active shedule regardless of the verbal
description chosen.

Figure 3 shows the sessional dependent measures data for Subject
3. The first 4 sessions of Figure 3 show sessional means falling within
the MaxPa response-rate range (11 to 15 responseséinterval) and
criterion PWR values after Session 1. Sessions through 28 show
sessional means falling within the MaxPA response-rate range of 1-5 for
key "a,” and >21 for keg “k,” except for the key "a" value in Session 5
which slightly exceeded that range. PWR values were consistently above
criterion, with the exception of Session 5. As in Subjects 1 and 2, clear
schedule control of response rate was demonstrated. Sentence
completion tasks were introduced in Session 11. The MaxPA verhal
description for key "a” was changed gradually from “press very slowly”
through to "press very fast,” while the MaxP4 verbal description for key
'k" was changed gradually from "press very fast” to “press very slowly,”
with phase shifts in Sessions 14, 17, 21, and 25. The MaxPA verbal
response was consistently chosen, except in the first session following
& shift, and in Session 22 for key "k.” Verbal description had no effect on
key pressing rate, despite chosen descriptions which increasingly

opposed the active schedule.
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Figure 4 shows the sessional dependent measures data for Subject
4. The first 2 sessions of Figure 4 show sessional means falling outside
the MaxPA response-rate range {11 to 15 responses/interval) with
carrespondingly low PWR values. Not until Session 6 are both sessional
means within the MaxPA ranges and PWR values at criterion. Sessions
9-36 show sessional means for key "k” falling quickly within the MaxPa
response-rate range of >21 responses/interval and the rapid
establishment of criterion PWR's. Key "a" sessional means remain above
the optimal range of 1-5 responses/interval until Session 15 when PR
values reach criterion. As in Subjects 1-3, clear schedule control of
response rate was demonstrated. Yerbal desciptions were introduced in
Session 18. The MaxPA verbal description for key "a" was moved from
“press very slowly” through to "press very fast,” while the MaxP4 verbal
description for key "k was moved from “‘press very fast” to “press very
slowly,” with phase shifts in Sessions 21, 25, 29, and 33. The MaxPA
verbal response was consistently chosen, except in the first session
following a shift, and in Session 24 for key "k." As shown by Subject 3,
the data for Subject 4 show verbal description to have no effect on
pressing rate, despite MaxPA descriptions which increasingly opposed
the active schedule.
Discussion

The mean sessional response rate and PWR data of Experiment 1

clearly show that the schedules used in the present study exert
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dscriminative control over response rate. Unlike in past research
{Hayes, Brownstein, Zettle, et al, 1986; Matthews et al., 1985, the
present study makes this demonstration of schedule control before
adding the verbal description task. Thus, in the present research,
reinforced verbal descriptions were superimposed on effectively
discriminative and differential schedule contingencies, making
statements about "opposition” meaningful.

Experiment 1 clearly indicates that the contingencies on verbal
descriptions (henceforth refered to as "verbal control™) and on key
pressing (henceforth refered to as "schedule control”) controlled their
respective classes of behavior without mutual interference. Pressing
rates conformed to the schedule requirements regardless of the subject’s
verbal descriptions df hov to perform to earn the most points.
Similarly, MaxPA verbal descriptions were chosen regardless of their
accuracy in describing the schedule requirements. These effects were
observed regardless of whether extreme verbal descriptions were
established first, with schedule requirements gradually changing in
opposition, or whether the schedule requirements were first made
extreme, with verbal descriptions gradually changing in opposition.
These results contrast with those of Catania et al. (1982}, Matthews et
al. {1985), and Hayes, Brownstein, Zettle et al. (1986) in which pressing
rate was demonstrated to correspond to the verbal description or
instruction, regardless of the programmed schedule for key-pressing

behavior. As expected, evidence for verbal control over pressing rate in




the present research was nonexistent, presumably due to the powerful

discriminative control of the schedules employed. There are twa major

reasons for the apparent strength of discriminative control of response
-ate by the schedule in the present research.

First, because of the design of the schedule, with points for
schedule performance during an interval coming in evaluatable units,
subjects can easily identify performances that do not correspond to
schedule contingencies. Since it is easily discriminable to subjects
when their perfarmance has fallen outside the MaxP4 range this type of
reinforcement schedule would tend to increase discriminative control by
the schedule. Such discriminative control appears to have been lacking |
in past research.

second, & historQ of contingency control of pressing rate is
established in both procedures before points are provided for verbal
performance descriptions. This history of schedule control would serve
to increase discriminative control of response rate by the schedule. The
past researchers mentioned above did not undertake to establish
schedule control prior to instituting verbal control, both contingencies
being implemented simultaneously.

As noted by Kaufman et al. (1966), as cited by Harzem et al. (1978),
rules will exert less control when the rule and schedule are vridely
discrepant. As a consequence of the precise discriminative schedule
control established at widely differing response-rate ranges, and the

verbal descriptors employed in the present study, the verbal description
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and schedule pointed behawior in widely discrepant directions. The
present study may have invoked a larger discrepancy between verhal
description and schedule than was seen in past research. Again, this
effect is attributable to the precise discriminative control of the
schedule.

In summary, Experiment 1 demonstrated conditions under which
verbal descriptions of response rate do not control response rate in the
presence of apposing schedules. These data differ from previous results
{Catania et al,, 1982; Hayes, Brownstein, Zettle, et 8l., 1986; Matthews
et al.,, 1985) demonstrating verbal control of response rate. The relative
verbal and schedule control manifested presumably depends on the
discriminative control of verbal description and schedule, with the
latter control increased in the present research through prior
contingency exposure and the nature of the schedule.

Experiment 2 was designed to decrease the level of discriminative
control by the schedule to allow discriminative control by the verbal
description to appear. First, this procedure eliminated the histary of
schedule control over pressing rate prior to the introduction of verbal
performance descriptions. To accomplish this end, subjects were given
the opportunity to make verbal descriptions from the outset of the
experiment. Second, Experiment 2 sought to eliminate the obvious
changes in points earned corresponding to changes in response rate, thus
decreasing the chances that schedule contact would prevent

discriminative control by the verbal description.
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Twoodistinct methods were investigated. The first method used &
schedule of reinforcement which swarded the same number of
key-pressing points regardless of p ‘essing rate {provided at least one
response occurred in the intervall. &s in Experiment 1, verhal
descriptions were shaped by the points provided for each choice.

The second method was designed to anticipate two possible
weaknesses of the first method, with respect to establishing verbal
control over key pressing rate. First, the second method used a schedule
of reinforcernent which awarded a randamly determined point value
regardiess of pressing rate {provided, again, that >0 responses occurred
in the intervall. It was thought that the nondifferential contingency
operative in the first procedure might be too easily detectable
considering that the same point value would be added to the point
counter following each interval in which & response occurred. second,
verbal descriptions were “instructed”, rather than shaped, by including in
the preexperimental instructions a specification of the point values
associated with each verbal choice. This would increase the chances
that the desired verbal description would be established after only a
minimum of schedule exposure.

| hesitated to employ instructions because of Catania et al.'s {1982)
demonstration that instructions may be more variable in their effects
than shaped verbal responses, however, the present instructions were
more similar to shaping in two ways. First, the present "instructions”

specified the consequences for verbal responses rather than
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directly specifying the relationship between response rate and schedule
points. Second, points were awarded for verbal descriptions. The
“instructions” employed in the present study might best be
conceptualized simply as instructions about contacting verbal
contingencies which ensured rapid verbal cantingency contact, rather
than as an instance of direct instruction of response rate. Furthermore,
Hayes, Brownstein, Zettle, et al. {1986), Experiment 2, demonstrated
consistent control of response rate by instructions.

Experiment 2

Method

Subjects. Five female and two male students served as participanté
in Experiment 2.

Design. All suhjects experienced one of two types of
nondifferential schedule contingencies on both keys {wherein no
particular response rate was MaxP4). Four subjects received the same
number of points {13} following each interval regardliess of response
rate; three subjects received a random number of points {ranging from 11
te 19) following each interval regardless of response rate. The increase
in point values over those delivered in the Experiment 1 was designed to
decrease the discriminative control of the schedule by virtue of the
greater difficulty in determining the number of points added to the
cumulative counter after each interval. Concomitantly, for both groups
of subjects, sentence stem completions specifying “press very fast”
received maximum points for one key, while stem completions specifying

‘press very slow” received magimum points for the ather key.
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Procedure.

The

(85

econd experiment contained two similar procedures, each
invalving one phase. Subjects 5, 6, 7, and & experienced a condition in
which 13 points were awarded evary feedhack interval regardless of the
nurmber of presses emitted duri fig that interval (for responses »0). The

response rate point distribution was thus 13, 13, 13

2

. 13, 13 The verbal
description point distributions were 12, 24, 36, 48, 60 for key "a,” and
60, 48, 36, 24, 12 for key "k, maximally reinforcing & description of
“press very slowly” for key "s” and "press very fast” for key "k." Data
were collected from each subject until mean sessional response rates
for each key were stable (three consecutive sessions with a range of <3 |
responses/5.5 s) or until subjects had fulfilled their obligation for
experimental credit.'

Subjects 9, 10, and 11 experienced a condition in which the
computer awarded points following each 5.5 5 interval with the
following probabilities: 11 pts- .05, 12 pts- 10, 13 pts- .10, 14 pts- .15,
13 pts- .20, 16 pts- .15, 17 pts- 10, 18 pts- .10, 19 pts 05.
Consequently, the number of points awarded was independent of the
number of responses emitted (for responses >0). Yerbal description
point distributions were 180, 144, 108, 72,36 for key "a" and 36, 72,
108, 144, 180 for key "k,” maximally reinforcing a verbal description of
“press very fast” for key "a” and “press very slowly” for key "k." The
verbal description point values were higher in this procedure than in

Experiment 1 to balance the increase in points available on the schedule.




The procedure for this group differed from other groups in that the
verbal descriptions and their associated point values were included in
the pre-session instructions immediately prior to the paragraph
beginning "The computer will stop..” as well as in the printed
instructions to the right of the computer. These additional instructions
read:
The following point values will be given for your choices,
The best way to earn points on key "a” is:
1. Press very fast 180 pts
2. Press fast 144 pts

3. Press at a medium rate 108 pts

4. Press slowly 72 pts

5. Press very slowly 36 pts
The best way to earn ponts on key k" is:

1. Press very fast 36 pts

2. Press fast 72 pis

3. Press at a medium rate 108 pts
4. Press slowly 144 pts
a. Press very slowly 180 pts
Data were collected until mean sessional response rates for each
key were stable (three consecutive sessions with a range of >3
responses/5.5 sj or until subjects had fulfilled their obligation for

experimental credit.
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The dependent measures were identical to those of Experiment i,
save that, due to the nondifferential nature of the schedules in
Experiment 2, no PWR values were calculated.

Figure 5 shows the mean sessional respanse rate and the totsal
verbal description paints for keys "&" and "k” across sessions for Subject
3. The MaxPA verbal description was consistently chosen by Session 3
with the exception of Session 4 for key "a." Visual inspection of Figure 5
reveals considerably higher mean sessional response rates for key "k”
than for key "a” in Sessions 2-4 with a steady decrease in this difference
across sessions, due to a decreasing response rate on "k.” The response
rate for k" continued to decline until response rates for the two keys
were virtually identical, and very low (1 response/interval). Apparently,
differential discriminative control by the verbal descriptions was
transiently evidenced in Sessions 2 and 3, with the schedule competing
successfully for control of response rate in Sessions 4-8. By session &
the response rate was maximally efficient with respect to earning
points on the schedule {1 response/interval being the most efficient).

Figure 6 shows the sessional dependent measures data for Subject
b. The MaxPA verbal description was consistently chosen by Session 3.
¥isual inspection of Figure 6 reveals a considerably higher mean
sessional response rates on key k" than key "a8" in Session 2, with "a"
rates slightly higher {by approximately 3 responses/interval} in Sessions

3 and 4. Thereafter, response rates on the two keys were similar, and by
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Figure 5. Mean sessional response rates {open and filled circles) and
number of verbal description points earned in session (numbers in
parentheses) for Subject S. Numbers in plain type refer to key &,
italicized numbers refer to key K. The letters VD and SCH in phase labels
indicate the maximally reinforced verbal description and active schedule,
respectively, for each key (A and K).
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Figure 6. Mean sessional response rates (open and filled circles) and
number of verbal description points earned in session (numbers in
parentheses) for Sub ject 6. Humbers in plain type refer to key 4,
italicized numbers refer to key K. The letters ¥D and SCH in phase labels
indicate the maximally reinforced verbal description and active schedule,
respectively, for each key (A and K).




ssion 9, nearty identical. Unlike Subject S the terminal rate of

responding was still quite high {in the “fast” rangel. Indeed, the early
verpal control of response rate appeared primarily due to the temporary
decrease of response rate on Key "a” {associated with the verbal
description "press very slawly”). &s with Subject 5 the differential
discriminative control of the verhal descriptions over response rate was
transient.

Figure 7 shows the sessional dependent measures data for Subject
7. The MaxPA verbal description was consistently chosen by Session 7.
Yisual inspection of Figure 7 reveals a trend of higher mean sessional

3-8. This

[y

response rates on key "k” than for key "a” in Session
difference became most pronounced when full points were eatrned for
verbal descriptions (Sessicms 7 and 8). Discriminative verbal control
persisted longer than in Subjects S and 6 until, abruptly, response rates
for each key dropped and became very similar (at approximately 2.5
responses/interval). Again, differential discriminative control by the
verbal descriptions appeared transient, with the low terminal rate of
responding indicating schedule control.

Figure & shows the sessional dependent measures data for Subject
8. The MaxP4 verbal descriptions were consistently chosen by Session 2.
Yisual inspection of Figure 8 reveals very low and approximately equal
mean sessional response rates in all sessions save Sessions 3 and 4,
Response rate was cons iderably higher for both keys in Sessions 3 and 4

than in all other sessions, though still similar between keys.
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Figure 7. Mean sessional response rates (open and filled circles) and
number of verbal description peints earned in session {numbers in
parentheses) for Subject 7. Numbers in plain type refer to key &,
italicized numbers refer to key K. The letters ¥D and SCH in phase labels
indicate the maximally reinforced verbal description and active schedule,
respectively, for each key (A and K).
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Figure 8. Mean sessional response rates (open and filled circles) and
number of verbal description points earned in session (numbers in
parentheses) for Subject 8. Numbers in plain type refer to key 4,
italicized numbers refer to key K. The letters ¥D and SCH in phase labels
indicate the maximally reinforced verbal description and active schedule,
respectively, for each key (A and K).
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Differential discriminative control by the verbal descriptions appears
abzent from all zessions, with schedule control fully manifested in
-essions 5-7. Response rate was g constant 1/interval in Sessions and
7, indicating efficient responding on the schedule.
Figure 9 shows the sessicnal dependent measures data for the first

“andom subject, Subject 9. The MaxPa verbal description wa

C..*-I

consistently chosen during all sessions with the exception of Sessions
and & which each contained 1 error (resulting in the loss of four paints).
¥izual inspection of Figure 9 reveals higher mean sessional response
rates for key "a” than for key "k" in Sessions 2-4, indicating differentiat
discriminative verbal control. Response rates declined on both keys
following Session 5, becoming uniformly low and equal after Session 8.
As in Subjects 5 and 7, initial differential discriminative control by the
verbal descriptions gave way to efficient responding on the schedule
across sessions.

Figure 10 shows the sessional dependent measures data for Subject
10. The MaxPa verbal description was consistently chosen during all
sessions with the exception of the first. The single error on each keyin
session 1 occurred after the first key pressing segment for each key.
¥isual inspection of Figure 10 reveals highly variable mean sessional
response rates which are approximately equal across keys in all
sessions. A decreasing trend is evident, with response rate considerably
higher in three of the first four sessions (1, 3, 4) than in three of the

last four sessions (5, 7, ). These results parallel closely those of
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Figure 9. Mean sessional response rates {open and filled circles) and
number of verbal description points earned in session (numbers in
parentheses) for Subject 9. Numbers in plain type refer to key 4,
italicized numbers refer to key K. The letters YD and SCH in phase labels
indicate the maximally reinforced verbal description and active schedule,
respectively, for each key (A and K).
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Figure 10. Mean sessional response rates (open and filled circles) and
number of verbal description points earned in session (numbers in
parentheses) for Subject 10. Numbers in plain type refer to key &,
italicized numbers refer to key K. The letters VD and SCH in phase labels
indicate the maximally reinforced verbal description and active schedule,
respectively, for each key (4 and K).




subject 8, indicating an sbsence of discriminative contral by the verbal
description giving way to efficient responding on the schedule by the
final two sessions.

Figure 11 shows the sessional dependent measures for subject 11
The MaxP4 verbal description was consistently chosen during all
sessions. Visual inspection of Figure 11 reveals consistently higher
rean sessional response rates on key "a” than on key "k" during all
sessiong, indicating strong differential discriminative control by the
verbal descriptions. An increasing trend is evident in the key "g”
response rate in Sessions 1-4. Key k" exhibits a similar trend until
Session 3. Verbal control was consistently demonstrated for Subject 11,
as distinct from the transient control seen in Subjects 5,6, 7, and 9, and
generated greater rate differences between keys.
Discussion

Experiment 2 indicates that the extent of verbal control aver key
pressing rate is variable when either of two nondifferential
reinforcement schedules is used. Yerbal control over response rate may
persist over long periods of time (Subject 11), may manifest itself
initially but disappear over time {Subjects 5, 6, 7, and 9}, or may not be
demonstrated (Subjects 8 and 10).

It is important to note that the rate of pressing on both keys was
very low by the end of the study in subjects who either did not come
under verbal control or in whom verbal control was gradually lost {the

exception being Subject ). This result seems to indicate that persistent



RESPOMNSES /5.5 SEC

Yerbal

43
SUBJECT 11
¥D A: V. FAST
SCH #&: RANDOM PTS FOR >0
YRA Y SLOWE)
40 ~ SCH K- BHHROM PTS FOR >0
35 - 28y 8 (g _
@) @) __a——"a s
Z0 - c 2 .
25-
20 -
& MEAN &
10 7 ‘¢11 '.‘1
s . 2 (28) e 250 {:-'.5')
o {82
& & & 8 1 [ 1 [ 1 q 1
1 2 3 4 35 6 7T 8 9 10

Figure 11. Mean sessional response rates (open and filled circles) and
number of verbal description points earned in session (numbers in
parentheses) for Subject 11. Numbers in plain type refer to key A,
italicized numbers refer to key K. The letters VD and SCH in phase labels

indicate the maximally reinforced verbal descri

respectively, for each key (A and K).

ption and active schedule,




contact with the schedule of reinfarcement, which, in the present case,
equires only one response per 5.5 s to earn mazimum points, gradually
undermines verbal contral. This is particularly well demonstrated by
subjects 5 and 8 who each made only one response per interval in their
final session of participation, thus responding with maximum efficiency
on the active schedule. In the preéent case "contact” with the schedule
ray only mean varying the response rate during a given session
sufficiently to abstract that lower and lower rates still earn the same
number of points. A subject who consistently responded at & rapid rate
on the key described as “press very fast” and who consistently responded
al & very slow rate on the key described as "press very slowly” would not
be able to make such a determination. The individual session data show
considerable "experi’mentation" by all subjects in Experiment 2, even
during the period when verbal control was apparently manifested
according to sessional means. Consequently, sessional averages tend to
suggest differential discriminative verbal control more than do response
rates in individual intervals. For example, Subject 5's mean response
rates for Session 2 are 7.6 responses/interval for key "a" and 19.2
responses/interval for key "k,” indicating the expected verbal control.
These data bely the fact that key individual interval rates for key "a" had
& standard deviation of 6.34 with a sessional range of 0-30. Key "k~
individual interval rates had a standard deviation of 9.66 with a
sessional range of 0-33. Given that the number of points earned did not

vary systematically with this great variability in response rate,




‘contact” with the nondifferential consequences of the schedule rmight be

said Lo have cocurred.

i[5}

Twa subjects (8 and 10) demonstrated an absence of differential
discriminative control by the verbal description from the initial sessinn.
For Subject 10, this result is easily accounted for by the extremely
variable response rates demonstrated by this subject from the outset of
the study (The ranges for the initial key presentations of the first
session were 6-31 responses/interval for key "a” and 4-29 for key "k.").
Dizeriminative control by the verbal description may have heen
invalidated by the nonsystematic variation in point presentation,
irrespective of pressing rate. For Subject 8, the first session consisted
entirely of individual interval response rates of 0-3 responses/interval
for both keys. This éubject may have quickly abstracted that an identical
number of points were delivered for the two keys following each interval
for this uniformly low response rate. Subsequently, when verbal
descriptions were successfully shaped later in Session 1, they were less
likely to exert discriminative control. Of course it was still possible
that an increase in response rate would have produced more points on one
or both response keys, hence, increased rates were explored by the
subject in Sessions 3 and 4 before returning to a more efficient response
rate in Session 5.

subject 11 demonstrated clear differential discriminative verbal
control across all sessions. According to the above analysis of

response-rate variability and its possible function in eliminating verbal
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control, we might expect the response-rate variability of Subject 11 to
be Taw. Beginning in Session 4, when verbal contral began to promote
very large rate differences hetween the keys, within-session variability
indeed became very low (e.q., Session 8, Key "&" range: 30-37; Key k"
range 7-10). Variability had been considerably higher in the previaus
three sessions. These results seem to indicate that, unlike other
subjects in Experiment 2 in whom high response-rate variability was the
active variable in producing a loss of verbal contral, verbal control may
have been the active variable in producing low response-rate variability
for Subject 11,

An argument can also be made, hovrever, for initial low variability
producing verbal control in Subject 11, by analysis of individual key
presentation data. Unlike other subjects, for whom response-rate
variability was gfeat within a single key presentation, Subject 11
showed little variability within single key presentations. High sessional
variabilities in Sessions 1-3 derive mainly from differences in rate
across key presentations. This low response-rate variability within a
key presentation would decrease the likelihood of disciminating that
changes in response rate have no effect on point presentation, because
response-rate changes would have to be discriminated over a lang period
of time {from one key presentation to its next presentation). For other
subjects, easily discriminated response-rate changes often occurred
between immediately juxtaposed 5.5 s intervals of & single key
presentation.

All subjects in Experiment 2 indicated in the post-study

questionnaire that they became aware of the lack of correspandence
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between pressing rate and schedule points during the course of the study.
Subject 11 stated such awareness as well, indicating that the verbal
descriptions were able to control response rate, even when this subject
was able to verbalize contact with the schedule. Accarding to Hayes,
Brownstein, Zettle, et al. (1986], rule-gaverned behavior can be divided
inta two classes: {a) behavior which follows & rule because of a past
history of correspondence between the rule and natural contingencies,
and (b} behavior which follaws a rule hecause of a past history of social
reinforcement for following rules. The former rule-following is termed
tracking; the latter is termed pliance. Given awareness of the
irrelevance of the verbal descriptions as quides for responding, the rule |
following exhibited by Subject 11 may be an instance where the
discriminative control of the rule is maintained through its action as a
ply.

Experiment 3 sought to further enhance the discriminative control
of the verbal description and to investigate whether contact with the
active schedule, whether differential ar nondifferential, was important
in eliminating verbal control. In this study an attempt was made to
introduce verbal control consistent with the scheduled contingencies and
then to change the contingencies such that adherence to the verbal
description would prevent contact with the new opposing contingencies.
Contact with actual key pressing contingencies consonant with the
verbal description would increase the discriminative control of the

verbal descriptions in two ways. First, contingency contact would
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provide g history of correspondence betwesn description and schedule,
thus increasing the description’s discriminative #alidity as an indicator
of appropriate response rate. To the extent that the schedule represants
& natural contingency, this correspondence would promote the action of
the verbal description as a track. Second, contact with the contingency
would reduce variability in response rate, thus decreasing the likelihood
of contact with the new opposing set of contingencies. in addition,
Experiment 3 sought to determine whether exposure to consonant
contingencies would enhance discriminative verbal control aver response
rate under @ nondifferential contingancy. It was demonstrated in
Experiment 2 that such control was variable and, with one exception,
transient.

Experiment 3

Method

subjects. Three female students and one male student served as
participants in Experiment 3.

Design. Al subjects experienced an initial phase in which very
rapid response rates on the "a” key received maximum points, and in
yhich maximum points were provided for completing the sentence stem
describing key "a" as “"press very fast.” Concomitantly, a very slow
response rate received the most schedule points on key "k”, while
maxirmum points were provided for completing the sentence stem
describing key "k" as "press very slowly.” Following the achievement of &

stable response rate on each key, two subjects received a condition in




':!‘

which the verbal descriptions were unchanged, but the points received
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af rate. Subsequently,
following a stable respanze rate in the previous condition, the
contingencies were changed such that key "a” provided maximum for YErY
slow response rates while key "k provided maximum points for very fast
response rates. Two other subjects immediately experienced |
contingencies opposing the verbal descriptions after the maintenance of
a stable response rate in the first condition. These procedures would
demonstrate the extent of discriminative verbal control under both
nondifferential and opposing contingencies, given a history of
correspondence between description and schedule.

Procedure. The third experiment contained two similar procedures,
each involving mump]e phases. Two subjects experienced key pressing
contingencies of 5, 4, 3, 2, 1 for key "a,” maximally awarding points for a
very fast rate of responding, and key pressing contingencies of 1, 2, 3, 4,
3 for key "k,” maximally awarding points for a very slow rate of
responding. Ceincident with these key pressing contingencies were
verbal description contingencies of 60, 48, 36, 24, 12 for key "a,”
maximally awarding peints for a description of "press very fast”, and
verbal description contingencies of 12, 24, 38, 48, 60 for key "k,”
maximally awarding points for a description of “press very slowly.”
Following the achievement of response rate and verhal description
stability criteria, which were the same as described earlier,

response-rate contingencies were changed to 5, 5, 5, 5, 5 for both keys,




thus setting up a nondifferential contingency on response rate. Yerbal
description contingencies remained unchanged. The point walug of "5
was chosen because subjects under schedule control in the previous
rhase would consistently receive that number of points. Institution of a
nendifferential schedule employing a different constant point award
would represent an abvious change in the contacted scheduls
cantingencies. Following the achievement of both sets of stability
criteria, response-rate contingencies were changed to 5, 6, 7, 8, 9 for
key "a,"and to 9, 8, 7, 6, 5 for key "k." Verbal description contingencies
remained unchanged; therefore, the actual contingencies on key pressing
yere set in opposition to the verbal description of optimal pressi ng rate.
Despite this opposition, however, response rates remaining within the
previously MaxPa rahge would not contact the new opposing
contingencies.

Two subjects experienced the same initial phase as subjects
described above. Following the achievement of response rate and verbal
description stability criteria, key pressing contingencies were changed
tos,6,7,8 9forkey's,"andt09,8,7,6,5 for key "k.” The verbal
description contingencies remained unchanged for the two keys. Thus,
the actual contingencies on key pressing were set in opposition to the
verbal description of optimal response rate.

Results
Figure 12 shows the mean sessional response rate, PWR values, and

the total verbal description points for keys "8” and "K” across sessions
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Figure 12. Mean sessional response rates (open and filled circles),
percentage of 5.5 s intervals in session in which response rate fell inside
the maximally reinforced range (numbers without parentheses), and
number of verbal description points earned in session {numbers in
parentheses) for Subject 12. Numbers in plain type refer to key 4,

italicized numbers refer to key K. The letters VD and SCH in phase labels
indicate the maximally reinforced verbal description and schedyle range,
respectively for each key {4 and K).




for Subject 12, From Sessions 2-4, mean sessional response rates were

criterion. The MaxPa verhbal desciptions of ‘oress very fast” for key "a”
and "press very slowly” for key "k” were chosen consistently in all
sessions for both Keys except for Session 1 {both keys) and Session 11
{key "k” only). During Sessions 5-9, in the absence of a differentisl
contingency, mean response rates remained stable and high an key "a"
while remaining stable and low on key "k." The k" mean response rates
for Sessions 5, 6, and 8 are outside the boundaries of the former MaxPa
range, however, indicating a slight rise in response rate. In general,
hovever, differential discriminative control of response rate by the
verbal description was maintained. During Sessions 10-14 the
contingencies were reversed such that they opposed the verbal
description. Mean sessional rates for keys "a” and "k" remained closely
consistent with the former MaxPA ranges for Session 10, indicating
verbal control, before moving into the new MaxPa ranges for Sessions
11-14, indicating discriminative control by the opposing schedule.
Table 1 shows Subject 12's individual interval pressing rates during
session 10. Cycle seven shows pressing rates beqginning to conform to
the contingencies established in Session 10. Table 2 shows the
continuation of this trend in Session 11. Boxed-in rates indicate large

rate changes associated with schedule contact.
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Tahle 1
. subject 12°s Individual interval Response Rate Data for Session 10. _
Results for key: a -
Cycles ==> .1 . 2 > 4 - S 6 7
Interval
1 29 28 23 23 30 2 29
2 26 35 32 3z 3 29 21
3 34 34 3 24 31 30 [EY]
4 33 36 2 23 3 ai 13
5 34 2 31 31 33 30 2
6 38 21 24 31 a1 30 .1z
7 as 27 40 29 32 30 14
8 31 29 38 a3 30 31 -9
9 31 2¢ 3z as 32 29 10
10 30 31 34 a3 34 29 . 12
1 32 29 32 28 34 . 36 ’ 11
12 .32 29 . 31 31 B < D .37 .12
Results for key: k ,
Lycles == 1 2 3 4 5 6 3
Thferval  4: ' ’
1 g 4 4 4 4 3 10
2 4 2 4 4 & 4 12
3 2 S & S 8 6 13
4 2 3 & 7 S q 12
S 1 8 3 10 10 6 12
6 3 2 | 5 S 7 13
7 1 3 5 12 9 10 13
8 2 4 S 7 & & 14
9 2 4 7 & g 9 13
10 3 & 2 S 10 g 14
11 3 3 4 8 5 10 14
12 -7 S 15 7 8 .10 15

Note. Each number in all sessional data tables represents the number of

responses for one 5.5 s interval (12 intervals/key presentation).
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Table 2

Subject 12°s Individual Intervel Response Rate Data for Session 1.

Results fGi key: a

Cycles ==> | 2 3 4 . 6 7
nterval
1 3 4 z 3 z 4 S
2 -3 3 2 & b 7 &
3 1 3 1 S ) 4 .7
4 2 3 2 & 2 2 g
9 2 3 2 4 G 10 7
6 4 3 2 4 & 7 2
7 3 1 2 3 3 9 10
8 3 3 2 7 S S 10
9 .2 4 2 3 6 7 10
10 3 4 2 & 3 12 g
11 2, 3 3 3 4 7 g
12 -3 < 3. 3 s 9 11
Results for key: k o : : ) i
.. Cycles ==>-{ 2 3 4 - 6 7
fnferval * - : )
1+ 6 23 28 29 29 28 23
2 4 28 22 33 3s 34 a3
3 10 27 ] 32 32 32 32
4 10 27 34 30 21 34 31
S 4] 34 3s 32 34 33 31
6 & 29 32 31 22 30 20
7 24 31 3z 30 3z 32 29
8 29 30 33 30 a3 2 25
3 31 a1 30 31 a3 34 30
10 32 30 as 3z a3 31 31
11 32 . 30 a3 32 30 74 30

12 32 30 33 21 32 2 32

2L P
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Figure 13 shows the sessional dependent measures data for Subject
13 From Sessions 1-4 for key "a,” and in ne 2-4 for key "k,” mean
sessional response rates were consistently within the MaxPa ranges of
>21 responsesdinterval for key "a" and 1-5 responses/interval for key
k" all with PWI values above criterion. The MaxPa verhal descriptions
of "press very fast” for key "a” and "press very slowly” for key "k" were

onsistently chosen in all sessions except Session | {although Sessian 1
values still reached criterion). During Sessions 5-9, in the absence of 1
differential contingency, mean sessional response rates remained
unifarmiy high for key "a” and uniformly low for key "k,” all within the
boundaries of the former MaxPA range. When the MaxPa range was
opposed to the MaxPA verbal description from Sessions 10- 15, mean
sessicnal response rates remained high for key "a” and low for key "k.”
with consistently zero PW1 values, consistent with the MaxP4 verhal
description. Differential discriminative control by the verbal
description was maintained throughout both the nondifferential and
opposing schedule phases.

Table 3 shows Subject 13's individual interval response rates
during Session 12. These data show occasional contact an key "k” with
the contingencies established in Session 10 without response rate
conforming to the new schedules. Specifically, although response rate
occasionally exceeded S responses/interval, with a corresponding
increase in the number of pm‘m‘.s earned in those intervals, the mean
sessional response rate remained within the range that had previousiy

received the mast points {1-5).
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Figure 13. Mean sessional response rates (open and filled circles),
percentage of 5.5 s intervals in session in which response rate fell inside
the maximally reinforced range (numbers without parentheses), and
number of verbal description points earned in session {numbers in
parentheses) for Subject 13. Numbers in plain type refer to key A,
italicized numbers refer to key K. The letters ¥D and SCH in phase labels

indicate the maximally reinforced verbal description and schedule range,
respectively for each key (A and K).




Table 3

Subject 13's lndi_vidual Interval Response Rate Data for Session 12..

Results for key: a

Cycles ==> {
Interval
1 22
2 36
3 35
4 33
S 34
6 33
7 34
8 33
9 32
10 32
11 32
12 - 33

Results ior- keys: k

Cycles == {
fnterval

1 S

2 4

3 3

4 4

S 4

6 4

7 2

8 S
9 (&1
i0 4
i1 2
12 ]

2
S
S
L
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4
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Figure 14 shows the sessional dependent measures data for subject
14 During Sessions | and 2 mean sessional response rates were autside
the MaxPA range, PWR values were low, and verbal des cription points
were below criterion. In all subsequent sessions the subrject
consistently chase the MaxPA verbal description of "press ver y fast” for
key "a” and "press very slowly” for key "k." From Sessions 3 to 11 mean
sessional response rates were all within the MaxPA range (>21 faor key
; 1-5 for key "k"). PWR values reached criterion by Session 5 for key
"a" and Session 3 for key "k.” During Sessions 5-8, however, PWR values
for "k” decreased to well below criterion because of several intervals in
which zero key presses occurred. Beginning with Session 9,
zero-response intervals completely disappeared and criterion was
achieved for Sessions 9-11. Response-rate contingencies were changed
in Session 12 to directly oppose the verbal descriptions. In Sessjons 12
and 13 mean sessional response rates remained in the minimaliy
point-awarded response-rate range, indicating discriminative control by
the verbal descriptions. PWR values were near zero. -Beginning in
Session 14, mean response rates moved quickly toward the MaxPa range,
indicating increasing discriminative control by the schedule. PWR values
increased markedly, but enly reached criterion in Session 15 for key "a”
and in Session 17 for key "k.”
Table 4 shows Subject 14's individual interval response rates for
both keys during Session 13 in which contact with the opposing schedule

first occurs. The fifth 5.5 s interval of cycle six revesls the first
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Figure 14. Mean sessional response rates {open and filled circles),
percentage of 5.5 s intervals in session in which response rate fell inside
the maximally reinforced range {numbers without parentheses), and
number of verbal description points earned in session {numbers in
parentheses) for Subject 14. Numbers in plain type refer to key A,
italicized numbers refer to key K. The letters VD and SCH in phase labels
indicate the maximally reinforced verbal description and schedule range,
respectively for each key (A and K).




Table 4

Subject 14's {ndividual Interval Response Rate Data for Session 13.
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contact with the opposing contingency. Cycle seven reveals response

rates moving outside the previously MaxPA range and toward the new
contingencies established in Session 12, This trend continues in Session
14 (Table 5.

Figure 15 shows the sessional dependent measures data far Subject
15. During Sessions 1-9, mean sessional response rates were outside
the MarP4 range for "a" {except for Session 6) of >21 responses/interval,
indicating poor cantrol by the schedule. Initial mean sessional values for
k" were generally outside the MaxPa range of 1-5 responses/interval
{except for Session 1) before maving consistently within the range from
sessions 6-9. PWR values were low and variable for key "a." PWR values
Tor "k" were low until reaching criterion in Session 6. Schedule k
appeared to exert mc}re precise control over responding than schedule "a.”
The lower "k” PWR values of Sessions 7-9 reflect an increasing number
of zero-response intervals.

Verbal description values were variable, with the MaxPa key "&"
description of "press very fast” consistently chosen for in Sessions 5, 6,
and 9, while the MaxPA key "k” description of “press very slowly” was
consistently chosen in Sessions 5, 8, and 9. Due to time constraints en
subject participation, opposing contingencies were introduced prior to
subject 13 achieving full phase-shift criteria. In Sessions 10-15, verbal
description values continued to he variable, reaching criterion only in
Sessions 10-12 for key "a” and in Sessions 10 and 11 for key "k.” The

subsequent low verbal description values (Sessions 12-15) appeared to




Table S

Subject 14's Individual Interval Response Rate Data for Session 14. .
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Figure 15. Mean sessional response rates {open and filled circles),
percentage of 5.5 s intervals in session in which response rate fell inside
the maximally reinforced range (numbers without parentheses), and
number of verbal description points earned in session {numbers in
parentheses) for Sub ject 15, Numbers in plain type refer to key 4,
1talicized numbers refer to key K. The letters ¥D and SCH in phase labels
indicate the maximally reinforced verbal description and schedule range,
respectively for each key (A and K).
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have been impacted by the contingency change. In particular, key "k,"
which evidenced the greatest move toward correspondence with the
oppasing contingency {in Sessions 12-15), received few verbal
description peints, indicating a tendency to describe that key in terms of
the opposing contingencies. Mean sessional response rates for key "a"
remained outside the MaxPA range (1-5 responses/interval) and PR
values remained low, indicating some limited verbal contral.

Table 6 shows Subject 15's individual interval response rates for
both keys during Session 12. Cycle three reveals pressing rates
beginning to correspond to the contingencies established in Session 10
for key "k.” This trend is continued in cycle four and maintained
thereafter. Key "a” shows that the opposing contingency was extensively
contacted by responée rate without breaking verbal control of response
rate.

Discussion

Experiment 3 demonstrated two main resuits. First, exposure to
consonant contingencies and verbal descriptions produced maintenance of
discriminative verbal control under the nondifferential contingency of 5,
9, 9,9, 5. Second, verbal control was either maintained or lost in the
presence of contact with the opposing contingencies, presumably
depending on the conditions of that contact.

with respect to the maintenance of verbal control under
nondifferential contingencies, this result differs markedly from that

seen in Experiment 2 in which verbal control decayed rapidly. Much of




Table 6

Subject 15's Individual Interval Response Rate Data for Session 12.
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this difference may be due to the tight response -ange established by
experience with the consonant contingencies, thus bringing response rate
under more precise discriminative control of the verbal descriptions.
Particularly in Subject 13, response-rate ra nges were very restricted
and the standard deviations were small. Typical was Session 7 in which
kKey "a” rates ranged from 28-35 with a standard deviation of 1.63 and in
which key k" rates ranged from 3-8 with a standard deviation of 0.86.
Subject 12 demanstrated s slightly larger ranges (Session &: key "a,”
27-37; key "k,” 1-12} and standard deviations (Session & key "g"
standard deviation=2.43; key "k" standard deviation=2.20}, although both
sets of values were much smaller than those typical of Procedure 2 |
subjects (e.g., Subject 5, Session 2, key "a:" range 0-30, standard
deviation 6.34; key K" range 0-33, standard deviation 9.86).

There are two possible interpretations of the data based on the
narrow response ranges established in the first phase. Prior experience
with the differential contingency, not control by the rule, may have given
the appearance of verbal control. Alternatively, experience with
contingencies consonant with the rule may have enhanced the rule's
discriminative control over response rate. & subsequent phase in which
the verbal description was removed might reveal the relative strengths
of schedule and rule in creating differential response rates. If response
rates began to merge coincident with remaoval of the verbal description,
discriminative verbal control would be implicated. The interpretation

would be more difficult if response rates did not begin to merge
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coincident with removal of the verbal description. Removing the verbal
descriptions does not guarantes the elimination of discriminative verbal
control of responding; tonsequently, persistent responding in accordance
with the eliminated rule could reflect either the past fistory with the
schedule or rule-governed behavior. Subjects might require explicit
instructions that the MaxPA verbal description no Tonger applied to
remove the discriminative verbal control of response rate.

The second majar finding was that schedule contact was variable in
breaking verbal control. For several subjects, contact with the opposing
schedula rapidly eliminated verbal control. The Session 10 data for
subject 12 (Table 1) indicate that the first contact with the opposing
cantingencies (the first “11"in cycle 7 for key "a,” it being the first
response of <21 responsesﬁnterval) heralded an abrupt decrease in
response rate. Contacts with the contingency on key k" (ie, > 5
responses/interval) can be seen to result in a gradual increase in
response rate {particularly in cycles 5-7). The Session 13 data for
Subject 14 (Table 4) indicate that repeated contact with the opposing
contingency (beginning with the first "20" in cycle 6 for key "a" ) brought
about a gradual decrease in response rate on this key. Soon thereafter
(during cycle 7}, the response rate on key "k” gradually increased. The
finding is further supported by the Session 12 data for Subject 15 (Table
6). The "18" presses during cycle 3 for key "k" appear just prior to a

large increase in response rate on this key.




Yerbal

Despite these examples of contingency contact breaking verbal
control there are several instances in which contact is made without
loss of verbal control. The closeup dats for Subject 15 (Table 6), show
numerous key "a” responses of <21 that contact the differential
contingency for pressing very slowly. Despite this contact, and despite
key "k" coming under control of the contingency, key "a" resjmnse rates
did not decrease appreciably. The same result is evidenced by Subject 13
In Session 12 (Table 3). Several contacts of the opposing contingency
occur for key k™ {ie, >3 responses/interval), yet differential
discriminative verbal control is maintained. This contact was
maintained over several sessions for both subjects, without an
appreciable difference in response rate. It appears that contingency
contact alone is not hecessarﬂg sufficient to break discriminative
verbal control.

In the present study the preexperimental instructions specify that
“pressing rate” is of importance in earning points. Subjects are then
either given a verbal description of how best to earn paints (the second
procedure of Experiment 2) or are allowed to contact contingencies
reinforcing a particular performance description. In either case the
information acquired about the relatianship between key pressing and
points constitutes a verbal rule. As we saw in the earlier discussion of
past research, such rules have been demonstrated to promaote
insensitivity to changing schedules of reinforcement. Several theories

explaining such insensitivity have arisen including : {a) that rules




Yerbal
75

generate patierns of responding that preciude effective contact with the
schedules (Baron & Galizio, 1963}, (b} that insensitivity is intrinsic ta
instructional control (Shimoff et al., 19513, and {c) that insensitivity
canh be due to additional sources of reinforcement, both social and
nansocial, involved in instructional control {Hayes, Brownstein, Zettle,
et al, 1986). If we treat the verbal description of key pressing as a rule,
each of these theories can be evaluated in terms of the present data.

The data for experiment 3 clearly rule out the maintenance of
verbal control exclusively through tack of contact with counteracting
contingencies {"precluded contact” theory). Yerbal control was
maintained even in the presence of opposing contingency contact in
several instances. Meither can “instructional insensitivity” theory be
considered as an aancompassing explanation. Instructional control
¥as broken in several instances due to contingency contact. Both
theories may have some bearing on the present data, however, if we
accept both in less absolute terms and assume that the frequency and
nature of contingency contact are important in determining the relative
discriminative control of schedule and verbal description. Thus,
insensitivity will be demonstrated ("instructional insensitivity” theory)
when the nature and frequency of contact with the schedule are
insufficient to bring behavior under discriminative control of the
schedule. Alternatively, when the nature and frequency of schedule
contact are sufficient, discriminative verbal control will be braken
{"precluded contact” theory). The "additional sources of reinforcement”

involved in instructional control will be dealt with later.
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With respect to the presen L study, "contacting the schedule” rmay be
conceptualized in terms of the two forms of discriminations made by a
subject while responding on the schedule. First, subjects may
discriminate a change in the number of points received at 5.5 s inter vals.
second, subjects may discriminate when th 12y have changed their rate of
respoending. Clearly, @ subject disciminating both that the number of
points increased and that response rate was ¢© hanged iz in an excellent
position to generalize that further rate changes may produce more
points. In the final phase of Experiment 3 &l subjects are responding on
an opposing schedule in which small changes in response rate from thoae
receiving maximum points in the initial phase would result in an
increase in the number of points received. Changes in the point value
received per interval may, or may not, be discriminated depending on the
vigilance of the subject and the size of the point change. Whether
changes in response rate are discriminated is likely to depend on
whether the subject depends on proprioceptive feedback to guage the
rate of responding or counts the number of responses emitted in an
interval. In the former case in particular, only fairly large changes in
response rate might be discriminable. Consequently, we might expect
that contingency "contacts” (i.e., more points are earned on the schedule
than in the previous interval because of 8 change in respaonse rate) in
which the change in rate is small may not undermine discriminative
verbal control. Similarly, persistent contact with the schedule in the

absence of large rate changes might take considerable time to exert
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contral over behavior. Alternatively, large rate changes would tend to
preceed the establishment of schedule control, particularly in
gssociation with large changes in the number of points earned on the
schedule. The results of the present study allow a preliminary
evaluation of this hypothesis.

The data are generally consistent with the abhove hypothesis.
Subject 12's {Table 1) first contact with the opposing schedule on key "k
(the 11 responses in cycle 7, interval 3) represents a large change in
respanse rate from the pravious interval {21 responses). So, too, is the
change in response rate between the end of Session 10 {Table 1), and the
anset of Session 11 {12 to 3 responses/interval: Table 2). On key "k" |
opposing schedule contacts were occasionally persistent (intervals 5-12
of cycle 6) and occaSionﬁllg represented large changes in rate (e.q., from
4 responses/interyal in interval 11 to 15 responses/interval in interval
12 of cycle 3). Not until interval 6 of cycle 1 in the subsequent session
{Table 2), however, when response rate jumped from 14 to 21
responses/interval, did the opposing schedule achieve complete control
of response rate. It should be noted that contact with the opposing
contingency on schedule "a” {cycle 7 of Table 1) appeared at least
partially responsible for a consistent change in response rate an key "k.”
Undoubtedly, the erosion of verbal discriminative control on ane key
ywould call into question the validity of the ather verbal description as a

quide for response rate.




Yerbal
6
Subject 14 {Table 4}, persistently contacted the opposing schedule
for key "a” inintervals 5-12 of cycle 6. Despite this contact, response
rate did not move consistently in the direction dictated by the opposing
schedule until the relatively large drop in interval 5 of cycle 7 {20 to 15
responses/interval). The large change in rate (15 to 3
responses/interval) in interval 2 of cycle 1 in the subseguent session
{Table §) immediately preceeded complete conformation of response rate
to the opposing schedule. Key k" rates made large changes between the
end of cycle 6 and the onset of cycle 7 (Table 4). As in Subject 12,
however, the increased response rate on key "k" appeared related to the
decrease in response rate on key "a,” indicating that the breaking of
verbal control on one key may have a generalized effect on verbal
discriminative contrm. As further support for the importance of a
discriminable rate change in schedule control, it should be noted that in
Session 14 (Table 5) several contacts with the range providing the
maximum number of points on key "k” (>2 1responses/interval) were made
during the session. Despite these contacts, response rate did not
consistently confarm to that range until the large rate change between
intervals 8 and 9 of cycle 7 (20 to 26 responses/interval).
subject 15 (Table 6) shows & marked change in rate on key "k”
during interval 11 of cycle 3 {from 0 to 18 responses/interval), During
the next cycle, responding came under control of the schedule. Here
again, a large change in response rate appears implicated in breaking

schedule control.




In contrast to the shove results, Subject 13 did not contact the
contingency on key "a” during any interval, and kel "k” contacts did not
represent large changes in rate (Table 3). According to the hypothesis
expreased above, the erosion of verbal discriminative control would be
much slower for this subject. It may be that continued exposure to the
opposing schedule would eventually have broken verbal control. Indeed,
in Session 14, two consecutive intervals showed response rates of 13
and 10 responses/interval, respectively. Response rates, however,
immediately dropped to 5 or below for the majority of remaining
intervals in that session. The prolonged history of low variability
responding under verbal control may have rendered this subject less
sensitive to changes in the schedule contingencies.

Subject 15's extensive contact with the opposing contingency on
key "a” (Table 6) without coming under schedule control appears to
contradict the above hypothesis. There are several possible explanations
for this discrepant performance.

First, Subject 15 came under poor schedule control during the
intitial phase of the study (PWR at the time of phase shifting was 18%
for key "a" and 42% for key "k"). Yerbal control would have a slight
advantage in such a less schedule-sensititive subject. This explanation
does not account, however, for key "k's” sensitivity to the opposing
contingencies. Second, because of the variablilty of response rate on key
“a,” the subject would be receiving a varuing number of points each

interval. This contrasts markedly to fully schedule-cantrollied subjects




who receive 5 paints following every interval. The varying humber of
points awarded to Subject 15 under consonant contingencies would make
the change in awarded point values more difficult to detect. This
explanation accounts for the susceptability of key "k” to control by
contact with the opposing contingency. Despite coming under poor
schedule control on key “k" by virtue of many zero-response intervals,
such intervals do not add any points to the counter. When Subject 15 did
respond on key "k,” the response rate almost invariably earned 5 points.
Cansequentiy, the change in contingencies would be more detectable on
key "k” than on key "a." Third, as seen in cycles 4 and 7 of Table & for key
"a", decreases in response rate often continued to 0 responses/interval,
for which no points would be awarded. This occurred several times
during the first few'sessions under contact with the opposing
contingency. The earning of zerc points might tend to move response
rate back toward a rate consistent with the "press very fast” verbal
description. Any or all of the above explanations may have been
operative to keep key "a" under verbal control.

General Discussion
Comparing the present data with those of previous researchers {Catanis
et al.,1982; Hayes, Brownstein, Zettle et al.,, 1986; Matthews et al., 19a85)
we see clear differences in the strength of verbal control. These
differences likely reflect the relative discriminative control of the

schedules employed.
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With reference to schedule clarity, the Catania et al. {19623 and
Matthews et al.(1985) data indicate poar control by the schedule in the
absence of verbal rules. The same can be said for the Hayes, Brownsetein,
Zettle et al. (1986) data, although one schedule (either DRL ar FPY was
generally able to gain control over responding in the absence of 5 verbal
rule. Experiment 1 of the present study, by contrast, demonstrated
precise discriminative schedule control over response rate in the
absence of verbal descriptions. Thie difference in schedule control may
account for the greater susceptability of response rate to verbal
manipulation seen in past research as well as its decreased likelihood to
conform to opposing contingencies when those contingencies are |
contacted. The greater discriminative control of the schedules used in
the present researchiike]g derives from the ease of attending to changes
in the discrete number of points delivered as opposed to the mare
challenging task of estimating changes in the density of single point
deliveries over time.

As a consequence of the more precise discriminative control by the
schedules in the present research, verbal cantrol was evidenced only
under particular conditions. First, verbal control was not acheived when
a history of control by a highly discriminative schedule preceeded the
institution of a verbal rule. Second, transient verbal control was
evidenced when the discriminative control of the schedules was
decreased by use of nondifferential schedules (Experiment 2). Third,

#erbal control was inconsistently evidenced in the presence of opposing




zchedules, and consistently evidenced in the presence of nondifferential
schedutes, following a history of correspondence between schedule and
description. The past history of correspondence required to obtain even
ihconsistent verbal control under the opposing schedules is testimony to
the discriminative control of the schedules employed in the present
esearch. This history of correspondence may have served to increase
the discriminative control of the rule, as well as decreasing the
likelihood of contact with the opposing schedules. as mentioned
previousiy, Hayes, Brownstein, Zettle, et al. {1986) divide rule- governed
behavior into two classes: {a) behavior which follows a rule because of a
past history of correspondence between the rule and natural
contingencies {tracking), and (b) behaviar which follows a rule because
of a past history of social reinforcement for following rules {pliance).
The history of correspondence between the verbal description and the
schedule would allow the description to function as a track. The
schedules themselves represent natural contingencies which may
enhance the power of the verbal rule in discriminating response rate.
Alternatively, it might be argued that the maintenance of verbal
control under opposing contingencies simply represents the persisting
effects of prior schedule exposure. As discussed previously, this may
have been the case when differential responding was maintained under
nondifferential schedules. This theory seem less likely, however, when
applied to phases in which opposing contingencies were encountered.

As seen in Experiment 1, and in several cases in Experiment 3, contact
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with opposing contingencies is likely to trap response rate after yery
few contacts with behavior, Consequently, in the present case, contraol
from prior schedule exposure would be expected to weaken rapidly when
new sets of contingencies are contacted.

The differences in verbal control between past and present
research, although stemming primarily from differences in
discriminative schedule control, may partially reflect the social
contingencies an rule following evoked by the respective procedures.
First, in the Catania et al. (1982) and Matthews et al. {1985} procedures,
an experimenter is conspicuous by virtue of providing feedback for verhal
responses. This arrangement, in which the experimenter “grades” the
verbal responses of subjects and then is present, not only for the brief
period during which feedback is provided, but for the entire session,
undoubtedly brings a considerable social contingency into play. The
experimenter may even be construed as possessing ongoing information
regarding subject response rate, and therefore be immediately aware
when subjects deviate from their response descriptions. The absence of
the experimenter in the present procedure could weaken the social
control of arbitrary rules once contingencies not in accord with those
rules have been experienced. The social contingencies in the Hayes,
Brownstein, Zettle, et al. {1966) manipulation are different, but perhaps
no less compelling. The experimenter reads respense-rate instructions
out loud to the subject, who follows along on a printed sheet. Here again,
although the experimenter was physically absent, the experimenter is

conspicuous as the source of the instruction designating response rate.




The prezent procedure differs from each previously discussed in
that (a} the experimenter is physically absent during sessions and (b} the
instructions regarding response rate are presented by the computer.
Both of these procedural differences would likely decrease the effect of
social contingencies on rule-following behavior. Clearly, the way in
which a rule is engendered may be of vital importance in estimating its
impact on behavior. The effectiveness of a verbal description shaped by
a computer in controlling response rate may be far less than one shaped
or instructed by & human experimenter. Indeed, given the dearth of sacial
and other consequences available to a computer, or previously delivered
to subjects by a computer, for rule compliance or nohcompliance, ane
might question the role of the computer in maintaining rule-behavior
correspondence. Exp'lanatorg references to social contingencies are
presently speculative, however, since social contingencies were not
manipulated in this research. The obvious test of the "social
contingency” theory as an explanation of the disparity between the
present results and those of past researchers, using the present
procedures, would be to have the experimenter present and instrumental
in awarding points for verbal descriptions during sessions. Such a
manipulation might demonstrate greater verbal contraol than did the
present procedure, with the experimenter uninvolved.

The present study appears to represent one pole of a continuum of
conditions in which discriminative control by the schedule is powerful

and precise. Previous research demonstrating the prepotence of verbal
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rutes over schedules appears to represent the other pole by virtue of not
having acheived such schedule control. This lack of precise schedule
control is not surprising, of course, given the frequent difficulties
encountered with abtaining precise schedule control in humans {e.g.,
weiner, 1970). The present results do, however, demonstrate that this
difficulty in obtaining precise schedule control may influence the
relative strengths of schedule and verbal rule acting on response rate,
thus determining whether verbal control is achieved.

The importance of these relative strengths could further be
demonstrated by procedures designed to alter the strength of either or
both influences on response rate. Using the present procedures, the
discriminative control of the rule could be increased by specifying
precise respaonse rates {e.g., press at 3 responses/interval}, as already
mentioned, by having the experimenter present and instrumental in
providing rules, and by lengthening the history of correspondence
between description and rule. The discriminative control of the schedule
could be decreased by varying the length of the interval prior to point
presentation, or increased by retaining the constant interval but
shortening its length. Perhaps the best way to increase discriminative
control by the schedule would be to increase the point-award difference
between the MaxPA response-rate range and less optimal rate ranges.
Manipulation of these variables will help to demonstrate the conditional

nature of verbal control of human nonverbal responding.
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Appendix A

Post-session Questionnaire

Post-Session Questicnnaire

Please indicate your choice by placing a check or an "x” beside the
appropriate response A

1. Did you find the experimental task:

mtAeresting?
—_mildly interesting?
— fairly boring?

very boring?

2. How successful do you think you were in performing the expecimental

task early in the session? very successful?

: fairly successful?

stightly successful?
— - not successful at all?

. 3. How successful do you think you were-in performing the experimental

task late in the session? very successful?

BN

{airly success{ul?

slightly success(ul?

—— not success{ul at all?
4. Ingeneral, what strategy did you take in 2pproaching the experimentatl

{ask?
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Appendix B

0
1T

Post-study Questionnaire

Pozi-Siudo duesitonnsire

Fiesze indicatie your cholce by placing a check ar an "y” beside the

appropriale response. For the study s a whole
1. Dig you Tind the expertimantal task interesting?

—mildly interesting?

fairly boring¥

very boring?

f How successTul do you think you were in performing the experimenial

tasi? very successful?
fairiy successtul? .
stightly successiul?
not successful et all?

3. what, in general, do you think was the purpose of the study?

4. ingenersl, whast strategy did you take in spproaching the prabiem of

determimng the hest pressing rate?




g 1he best gescripiion
o1 pressing rafe?

e o
.

id the rate at which you pressed the key

2

eiale to qc:m choice an the
question screen of which rate was h

(\

oSy N ”*’U hiow?”

7 Did your choice on the question screen of which rate was best relate to
the rate at which you pressed the key? If so, fiow?

During the study, did you elways press the key st the same reie as voy

chidge on the question screen? 17 not. why no

1 imporiant 1o ssm poinis i::g:




ferife r3i8 Tor edmming Tive mosi goinis on the key and the
descrigiion thal you chose on the question screen did not correspond, how
did you rescive this dilemima?

I Bic you Teel s though you were lying at any goint in the study?

2. 1f so, what dig uthmk wWas going on?

P

. ¥as the roney used as an incentive in this study sufficient to make
the study worthwhile to you?

13, Canyou imnif of anything thal might serve to make the study more

interesting and give maore incentive to subjects if it was to be run again?




