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Introductory Statement

The Center is concerned with the shortcomings of teaching in Ameri-
can schools: the ineffectiveness of many American teachers in promoting
achievement of higher cognitive objectives, in engaging their students
in the tasks of school learning, and, especially, in serving the needs
of students from low-income areas. Of equal concern is the inadequacy
of American schools as environments fostering the teachers' own motiva-
tions, skills, and professionalism.

The Center employs the resources of the behavioral sciences--theo-
retical and methodological--in seeking and applying knowledge basic to
the achievement of its objectives. Analysis of the Center's problem
area has resulted in three programs: Teaching Effectiveness, Teaching
Students from Low-Income Areas, and the Environment for Teaching. Draw-
'ing primarily upon psychology and sociology, and also upon economics,
political science, and anthropology, the Center has formulated integrated
programs of research, development, demonstration, and dissemination in
these three areas. In the program on Teaching Effectiveness, the stra-
tegy is to develop a Model Teacher Training System integrating components
that dependably enhance teaching skill. In the program on Teaching Stu-
dents from Low-Income Areas, the strategy is to develop materials and
proc!dures for engaging and motivating such students and their teachers.
In the program on Environment for Teacning, the strategy is to develop
patterns of school organization and teacher evaluation that will help
teachers function more professionally, at higher levels of morale and
commitment.

This report, as par;- of the Personal Competencies component in the
program on Teaching Effectiveness, examines how imagery responses can be
influenced in a controlled laboratory setting. The Personal Competencies
component is concerned with creating techniques for assisting individuals,
such as teachers, to use selected overt and covert rsponses in managing
their actions.



Abstract

Data are presented from two experiments investigating whether
covert responses can be modified. Imagery was chosen as the target
behavior because of its significant role in behavior therapy tech-
niques. Recent evidence on the facilitative effects of imagery in
paired-associate learning suggested to the experimenters the use of
performance on a paired-associate learning task (in which imagery
was used as a mediator) to corroborate self-reports of covert res-
ponding (imaging). In an attempt to increase or decrease the fre-
quency of imaging, subjects were either reinforce or punished for
self-reports of specific Essociative methods. The data indicated
predictable frequency changes in imaging as a function of external
contingency arrangements. An analysis of differential recall per-
formance substantiated subjects' self-reports by showing a consis-
tent superiority on imaged (versus non-imaged) items. These find-
ings are interpreted as supporting the homogeneity assumption re-
garding overt and covert behavior principles. Clinical implications
are briefly discussed.



COVERT BEHAVIOR MODIFICATION: AN EXPERIMENTAL ANALOGUE

Michael J. Mahoney, Carl E. Thoresen,
and Brian G. Danaher

The modification of specific internal responses by behavioral tech-

niques has only recently begun to receive attention in controlled em-

pirical research. In their work on the instrumental conditioning of

autonomic responses, Miller (1969; and with others, 1970) and Shapiro

(for example, Shapiro, Tursky, Gershon, & Stern, 1969) have demonstrated

that a variety of covert behaviors can be directly and significantly al-

tered. Research in bio-feedback training (for example, Nowlis & Kamiya,

in press) and autogenic training (Luthe, 1970) has also indicated that

internal responses can be modified. Higher process covert behaviors,

such as thoughts and images, have long been used by behavior therapists

as treatment variables (for example, in desensitization, implosion, and

covert sensitization). The therapeutic promise of positive and negative

thoughts and images has been presented by Cautela (1970a, 1970b). Thoresen

(in press) has Aiscussed the use of several behavioral taLaniques for in-

creasing ,amanistic behavior in the case of certain covert responses.

Controlled experimentation on the modifiability of covert cognitive

behaviors has been modest, however, possIbly owing in part to botb method-

ological and ideolof,tcal considerations (Mahoney, 1970). Homme.(1965) was

one of the-first to recognize the need for work in this area. He followed

the lead of Skinner_(1963), among others, in giving credit to the homo-

geneity assumptionthat overt and covert behaviors obey identical laws.

Unfortunately, that assumption has never been empirically tested. Since by
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their very definition covert behaviors are unobservable, no direct evi-

dence can be gathered on their functional relations. Thus the homogeneity

assumption has persevered, and those few researchers whe have delved into

covert behavior modification have relied of necessity on the accuracy of

self-reports.

The present study was an attempt to investigate the homogeneity

assumption by means of a covert behavior whose occurrence could be reli-

ably inferred from observable data. By manipulating the external conse-

quences of that covert behavior, the investigators obtained evidence

bearing on its modifiability. Imagery (1) was chosen as an ideal behavior

for experimental purposes both because of its prominence in behavior ther-

apy techniques and because of recent evidence showing I to be one of the

few covert heha7iors for which reliability Checks are possible. Although

no unequivocal physical index of I nas been found, a performance index

has been shown to be reliably related to it (Bower, in press). Numerous

researchers have shown that T qignificantly facil'tates recall performance

when used as a mediator i r -associate learing tasks (for example,

Bower, 1970, in press; Paivio, 1969; Paivio & Yuille, 1967, 1969; Reese,

1965). Indeed, recall performance is dramatically greater with I than

with any other form of mediation (such as repetition). Of course, self-

reports of imaging were used in all of these studies. A highly repli-

cable and unmistakable performance superiority has consistently been asso-

ciated with self-reports of I in such experiments. It was therefore

decided that imaging (I) would serve as a target behavior for modification

and that recall performance on a paired-associate learning task would be

used as a reliability check on the self-reported occurrence of it.

Experiment 1: Positive Reinforcement

Subjects

Subjects for the present study were drawn from an introductory psy-

chology course at Stanford University. Although most subjects earned

money from the experiment, its monetary potential was not advertised and

all participants were asked to refrain from discussing the experiment ',ith

classmates. The experiment was described as one involving "verbal learning."

6
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Procedure

Subjects in this experiment (four male, six female) were seated at

a table in front of a one-way mirror through which their overt responses

were monitored by the experimenter. A boxlike coin-dispensing apparatus

occupied the right-hand corner of the table. Instructions for the ex-

periment were delivered via a tape recorder. The experimenter operated

both the tape recorder and the consequation apparatus (the coin dispenser)

by remote control. The initial instructions introduced the experiment as

an attempt to find out how people associate words. The specific proce-

dure followed that of a standard paired-associate learning task: two

nouns were associated and a later recall test presented the first member

of a pair, whereupon the subject was required to recall its associate.

The learning materials were four lists of fifteen paired associates that

had been used in the previously cited research of Bower and his co-workers.

The words of each pair were presented two seconds apart, with an 8-second

interval between pairs. Each subject could use any of four associative

methods: imagery (I), sentence, repetition, and other. These were desig-

nated on an answer sheet by the initials "I," "S," " and "O." When

'the subjects had Chosen to associate a particular nc= pair by one of the

above methods, they were instructed to write the initial of the associa-

tive method on their answer sheet. This allowed the experimenter to

monitor and, when appropriate, to provide a consequence for reported

covert behavior.

After the initial instructions, a list of fifteen paired associates

were presented. No consequences were given for self-reported cognitive

behaviors in this phase of the experiment. Rather, it served to produce

a baseline estimate of the frequency of various covert mediating responses.

Next, an intervention was announced by the following taped instruc-

tions:

During the remainder of the experiment you will be awarded money
whenever the method by which you choose to associate a noun pair
corresponds to a preestablished standard. Notice that there is
a large box located on the desk in front of you. A dime will be

dispensed from the box whenever your Choice of associative method
is considered appropriate. Thus, for example, you might receive
a dime for using the repetition method to associate a particular
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noun pair. Which method is appropriate may vary from pair
to pair or list to list. You zhould attempt to earn as many
dimes as possible and to vary your choice of associative method
so as to maximize your earnings. You will, of course, be al-
lowed to keep whatever money you have earned at the end of the
experiment.

Depending on their self-reported baseline frequency of I behavior, sub-

jects were assigned to one of two conditions. When baseline imaging was

infrequent (less than 50 percent), they were assigned to an Imagery-

Repetition-Imagery (IRI) condition. Conversely, subjects with high-

frequency baseline imaging (greater than 50 percent) were assigned to a

Repetition-Imagery-Repetition (RIR) condition. In each of these groups

(N,=5=5) the targeted covert behavior was reinforced, then extinguished,

and then reinforced again. Thus during the second list of paiied asso-

ciates, IRI subjects received dimes for self-reported I. During the

third list, they received dimes for self-reported R. On the final list,

they were again rewarded for I responses. Conversely, after baseline, RIR

subjects were rewarded for R responses, then I responses, and then R re-

sponses during lists two, three, and four respectively. The experimental

paradigm was intended to parallel conventional research destgns in the

experimental analysis of behavior. After an initial frequency estimate

of a specific (covert) behavior was obtained, conditions were imposed

that were designed to successively increase, decrease, and again increase

the targeted behavior. The four paired-associate lists corresponded to

the phases of baseline, intervention, reversal, and re-intervention that

characterize the empirical case study.

In accordance with their assigned conditions, subjects received dimes

during the remainder of the experiment for self-reports of I or R behavior.

A recall test for all 60 paired associates was then given. It was neces-

sary to delay the recall test until the end of the experiment because

previous research had indicated the irreversibility of I behavior once

its recall superiority had been demonstrated (David G. Tieman, personal

communication). Following the recall test, each subject was given his

earnings and asked whether (1) he was aware of the experimental contin-

gencies, and (2) he had been consistently honest in reporting the covert

associative methods he had used.
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Results

The results of the first experiment are presented in Figure 1. The

mean frequency of self-reported I behaviors for each group reflects a

I 5 I

u_

REINFORCEMENT

IRI N=5
co- --o RIR N=5

A

BASELINE INTERVENTION REVERSAL RE-INTERVENTION

EXPERUAENTAL PHASE

Fig. 1. Mean frequency of imaging when subjects were
alternately reinforced for self-reports of imagery (1) and
repetition (R).

predictable variation depending on expermental phase. Thus, for IRI

subjects, I frequency increased during the reinforcement phase, decreased

during reversal, and increased again when I reinforcement was resumed.

Similarly, for RIR subjects, R frequency increased during both reinforce-

ment phases and decreased during reversal. In three instances the coin-

dispensing apparatus jammed, but subjects continued responding to its
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buzz. It should be noted that the group curves presented in Figure I are

very representative of individual response curves. However, as an illus-

tration of inter-subject variability, Figure 2 shows the individual curves
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0---0 I R I

0- --0 RIR

Fig. 2. Individual response curves of subjects whose
performance conformed most (upper figure) or least (lower
figure) to the reinforcement contingencies.
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of subjects whose responding conformed most or least to the experimental

contingencies. During debriefing, one of the nonconforming subjects

(S #16) indicated that she had felt negative about being awarded money

for her performance. Although considerable variability was seen in the

magnitude of frequency changes, the direction of those changes was con-

sistently in the predicted direction for individual subjects. A quanti-

tative index of the correspondence between individual response curves

and group response curves was obtained by comparing the number of pre-

dicted (directional) frequency changes with the number actually observed.

Each subject's I behavior was expected to increase, decrease, and then

increase (or the converse, depending on condition). With ten subjects,

then, a total of 30 frequency dhanges in I behavior were expected. Of

those 30, 23 were in the predicted direction. A sign test (Siegel, 1956)

reveals these transitions to be significant at the .001 level (two-tailed).

The recall performance for each subject was evaluated by comparing

the percentage of recall on imaged items to the percentage of recall on

non-imaged items. All ten subjects showed superior recall for items asso-

ciated by imagery (sign test p < .002, two-tailed). Considerable vari-

ability was observed in the relative superiority of I as an associative

method. Over all ten subjects, I-recall averaged 40 percent, whereas

non-I-recall averaged 22 percent. Most subjects reported that they had

been aware of the experimental contingencies. Two individuals in the RIR

condition said that they had occasionally reported I when they had in

fact used some other associative method. A. within-subject analysis of

their recall difference (percentage of I-recall minus percentage of non-

I-recall) revealed it to be considerably less than that of subjects who

said they had been consistent in their self-reports of covert behavior

(10.5 percent versus 24.7 percent, respectively). This result, of course,

was to be expected if non-I-recall was being inflated by unreported

imaging.

Experiment 2: Punishment

Subjects

Subjects were again recruited from an introductory psychology course

at Stanford University.
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The general paradigm of Experiment I was employed, except that the

subjects (six male, six female) were punished rather than rewarded for

self-reports of I and R behavior in paired-associate learning. The

associative methods were restricted to I and R in order to enhance the

informative feedback of negative consequation. The paired-associate

lists of Experiment I were used, and subjects were assigned to an IRI or

an RIR punishment condition depending on the self-reported baseline fre-

quency of the covert target behaviors. After baseline, the following

taped instructions were presented.

During the remainder of the experiment yo, will hear a noise
whenever the method by which you choose to associate a nour
pair corresponds to a preestablished standard. Notice that
there is a large box located on the desk in front of you. The
noise will come from that box whenever your choice of associa-
tive method is considered inappropriate. Thus, for example,
you might hear the noise for using the repetition method to
associate a particular noun pair. You are presently the re-
cipient of $4.00 cash for signing up and attending today's
experiment. Each time you hear the noise indicating you have
chosen the inappropriate associative method, a quarter will be
subtracted from your $4.00. Which method is inappropriate may
vary from pair to pair or list to list. You should attempt to
maintain as much of your $4.00 as you can and to vary your
choice of associative method in such a way as to maximize your
earnings. You will, of course, be allowed to keep whatever
money you have earned at the end of the experiment.

Thereafter, the consequation apparatus was operated whenever the targeted

behavior was reported. IRI subjects were punished for imaging on the

second list, for repeating on the third, and for imaging on the fourth.

Conversely, RIR subjects were punished for repeating on the second and

fourth lists, and for imaging on the third. The recall test and debriefing

procedures of Experiment 1 were employed.
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Results

The results of the second experiment are presented in Figure 3.

Again group curves are employed for simplicity and because of the remark-

able correspondence between individual and group performances. The.de-

15

IL0

5 ^

PUNISHMENT

0---0
IRI N=7
RIR N=5

0 BASELINE INTERVENTION REVERSAL RE- INTERVENTION

EXPERIMENTAL PHASE

Fig. 3. Mean frequency of imaging when subjects were
alternately punished for self-reports of imagery (I) and
repetition (R).
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gree of variability between subjects is illustrated in Figure 4, which

depicts the two most extreme individual performances in each group. The

least conforming subject (S #9) indicated during debriefing that he had

1 5

10
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5
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VENTION VENTION

EXPERIMENTAL PHASE

PUNISHMEN T

11--- IR 1
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Fig. 4. Individual response curves of subjects whose
performance conformed most (upper figure) or least (lower
figure) to the punishment contingencies.
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intentionally responded in a way contrary to the contingencies to show

that "he wasn't so easily managed." It is interesting to note the con-

sistency with which all other punishment subjects performed. The twenti-

eth subject, t' least conforming RIR subject, responded very consistently

with experimental conditions. Likewise, the correspondence between the

reinforcement ld punishment data are striking (compare Figures 1 and

3). Of the 36 iredicted I changes for individual subjects, 34 were in

the expected direction (sign test p < .001, two-tailed). A within-

subject comparison of I-recall showed it to be superior in 11 of 12 cases

(sign test p < .001, two-tailed). The recall difference for the twelfth

subject was zero. Averaged across individuals, I-recall was 42 percent

as compared to 25.5 percent for R-recall. As in Experiment 1, most sub-

jects were able to describe the experimental contingencies at debriefing.

Two of the IRI punishment subjects reported that they had occasionally

marked I when they were in fact using R as an associative method. Four

other IRI subjects admitted having frequently misrepresented their covert

behavior. An analysis of their recall difference revealed that highly

misrepresentative subjects showed the least difference in recall perfor-

mance (20.5 percent). Subjects reporting occasional misrepresentations

showed a moderate difference (25.0 percent), and the single IRI subject

who said he had been consistent in his self-reports showed the greatest

difference (27.0 percent).

Discussion

The foregoing results lend support to the contention that covert be-

haviors are functionally related to their consequences. The covert re-

sponse class of I, it was shown, could be both acceleratively and decele-

ratively manipulated by means of external contingency arrangements. Al-

though dhanges in the frequency of imaging were inferred from subjects'

self-reports, concurrent changes in recall performance support the con-

clusion that some consistent change in cognitive behavior was taking

place. A peripheralist interpretation of the present results--that is,

that the behavior modified was that of writing the letter "I" on a piece

of paper--would not satisfactorily explain why the peripheral response of

15
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writing "1" was consistently associa..led with supeiior recall performance.

A counterbalanced order of accelerative and decelerative wnipulation

across experiments controlled for such variables as primacy, recency,

interference, and specific pair difficulty.

The fact that 36 percent of the subjecIts in this study reported

having misrepresented their covert responses at least once suggests the

need for further investigation. Alt-cough the superiority of 1-recall

made it possible to substantiate self-reports, the tendency to misrep-

resent covert responses could prove troublesome in situations of less

experimental control. One possible explanation for the degree of mis-
.

representation by subjects in the present study is that repetition (R)

can become a boring mode of associative learning. This speculation is

suggested by the research of Paivio and Yuille (1969), who found that

subjects soon tired of R as a mediating response. Further research on

this issue is also needed.

The present study has two implications for covert behavior modifiers:

(1) some cognitive behaviors can be modified by their consequences, and

(2) overt behavioral indices may be very helpful in assessing the magni-

tude and accuracy of self-reported changes in covert responding. These

findings substantiate previously reported attempts to modify covert be-

haviors. They also lend support to the homogeneity assumption regarding

overt and covert behavior principles.

Given the clinical utility of imagery responses (Cautela, 1969) and

the functional relationship between covert behaviors and overt perfor-

mance, the present evidence would seem to have direct bearing on thera-

peutic techniques in behavior modification. Since covert responses play

a significant role as reinforcers, punishers, and discriminative cues for

other (often overt) responses, their modifiability is of major concern

for adaptive behavior Change. Moreover, cognitive forms of self-control

have shown themselves to be therapeutically promising (cf. Mahoney,

1972; Thoresen & Mahoney, in press). Finally, the fact that imagery

responses were demonstrated to be significantly manipulable in this study

suggests the possibility that cases of imagery deficit may be amenable to

treatment. For example planned learning experiences for the strengthening

16
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of vivid multi-sensory .g., visual, auditory, olfactory) imagery may

be possible (Danaher & . oresen, 1972; Phillips, 1971). What with the

important role played "b maginal and cognitive responses in behavior

therapy, this latter imp tcation is a welcome one.

By demonstrating an qxperimental analysis of covert behavior, it is

hoped that the present s,..ctzdy will encourage further attempts to bring

empirical research talers to bear on the area of covert behavior modi-

fication.
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