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The Cognitive Evaluation Theory explains the outcomes of

studies employing Deci's paradigm, but only when used post

hoc. A basic assumption is that extrinsic rewards always

increase intrinsic motivation for nonhuman subjects. Deci's

paradigm was modified for use with 22 rats to test this

assumption. Running in an exercise wheel was the intrin-

sically motivated activity studied. ANCOVA revealed that

external rewards increased intrinsic interest on the first

day following the cessation of reinforcement (F = 8.32),

but on two subsequent days and again a week later, no signi-

ficant differences between the reward and control groups were

evident (F = .29, F = .33; F = 3.70). The assumption was

not supported. It was demonstrated that repeated posttest

measures are necessary to avoid basing conclusions upon one

point along the extinction continuum.
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COGNITIVE EVALUATION THEORY APPLIED TO NONHUMAN SUBJECTS

One is said to be intrinsically motivated: to perform an

activity when no apparent rewards are received for the per-

formance. Intrinsic motivation is then operationally defined

as doing something without apparent external reward. For

example, children who play baseball, at some operant level,

without apparent external rewards are sdi.d to be intrinsi-

cally motivated to play baseball. On the other hand, when

coaches or parents utilize external reinforcers such as

trophies, awards, or praise to increase children's overall

levels of motivation, they are then said to be extrinsically

motivated to play baseball. It is commonly accepted that

playing to obtain an extrinsic reward does indeed increase

the absolute amount of motivation exhibited by children.

They will play harder and longer when external rewards are

used. But, if children who initially play baseball because

they enjoy it (intrinsically motivated) are subsequently

presented external rewards for performing the activity

(extrinsically motivated),, what happens to their level of

intrinsic motivation for performing the activity? Will

their intrinsic interest increase, decrease, or remain the

same? Specifically, when the external rewards are no longer

available, will the length of time that baseball is played

by the children be more, less1 Qr the same as the original

1
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operant level? This dilema is a concrete example of a much

broader issue. What effects do external rewards have on

intrinsic motivation?

Harlow, Harlow, and Meyer (1950) noticed that monkeys

would work on a puzzle apparatus for no apparent external

reward. They accounted for this by theorizing an instrinsic

manipulative drive. Four control and four experimental

monkeys were allowed to manipulate the puzzles for portions

13 days. On the fourteenth day, the experimental monkeys

were placed under 22 hours of food deprivation. At the end

of this period, each experimental monkey was observed during

the two 5-minutes periods, at the beginning of which the

apparatus was baited with a raisin. The control animals

received no food while performing similar 5--minute trials.

The researchers found that when the food was present, the

experimental monkeys showed more errors and fewer solutions

than did control animals. Although this study appeared to

support the hypothesis that extrinsic rewards decrease

intrinsic motivation, there were serious methodological

errors. There were very few subjects in the study, periods

of observation were only five minutes each, only the Oxper-

imental animals were food-deprived for 22 hours, and the

results could have been due to a short-term disruption

effect. Furthermore, intrinsic motivation wasinot reassessed

after the extrinsic rewards were no longer present.
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Davis, Settlage, and Harlow (1950) corrected some of

the flaws present in the Harlow et al., (1950) study. In

both the experimental and control groups, there were two

normal and six brain-lesioned monkeys. The animals mani-

pulated the puzzles for three successive sessions. During

the first and third sessions, the puzzle contained no food,

but during the second session, a raisin was placed in the

apparatus every 10 minutes for the experimental subjects.

The researchers reported a brief disruption effect during

the second period for the experimental monkeys after which

performance increased. During the third period when raisins

were withheld, performance continued to increase for the

experimental subjects. This study was important to the

research on intrinsic motivation for two main reasons.

First, it provided an initial step in designing a paradigm

to study intrinsic motivation. Deci (1971, 1972) adapted

this basic three-session design for use with human subjects.

Secondly, the Harlow studies were frequently cited as

evidence that for subhuman species, extrinsic reinforcement

enhanced intrinsic motivation (Festinger, 1967; deCharms,

1968; Deci, 1971). Deci (1971) speculated that this

effect occurred due to intermittent rewards causing resis-

tance to extinction, or because the pairing of the puzzle

with raisins caused the puzzle to become a secondary

reinforcer.
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Although the Harlow studies were frequently cited, they

had serious methodlogical flaws. The raisins were presented

every ten minutes but it was not clear if they were presented

contingent upon attempting the puzzle, contingent upon

solving the puzzle, or noncontingently. It was, therefore,

incorrect to conclude that the raisins functioned as extrinsic

reinforcers. A reinforcer has been defined as a stimulus

which consistently and contingently followed a response and

increased the strength of that response. To check for

changes in intrinsic motivation due to the presentation of

raisins, the crucial data should have been a comparison of

the length of time spent manipulating the puzzles in the

third versus the first session. Instead, Davis et al.,

(1950) reported that over the three sessions, puzzle solving

skills improved more for experimental than control subjects.

This was not a measure of intrinsic motivation.

Despite the methodological flaws in the animal research,

it was accepted that extrinsic reinforcement enhanced

intrinsic motivation in subhuman species. Deci (1971)

suggested that human data might be better understood using

a cognitive approach because humans have cognitive control

over their behavior and motivation. This conclusion was

consistent with two similar proposals that had recently

been published. Festinger (1967) stated that external

rewards affected a person's concept of why they worked, and

their attitudes toward the work. He further predicted that
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external rewards should decrease intrinsic motivation.

Along similar lines, deCharms (1968) proposed that when

external rewards were given for intrinsically motivated

activities, a person's perceived locus of causation shifted

to an external source. Behavior was then motivated by the

external reward and not intrinsic interest.

Deci (1971) established a paradigm to study these

theories. First, subjects performed an activity at some

operant level without apparent external reward. Then in the

second period, the experimental subjects were rewarded for

the activity while the control subjects received no reward.

Finally, the rewards are halted and the level of activity

was reassessed. The preceding was Deci's general paradigm.

An example of Deci's experimental design was conducted

so that each subject participated in three hour-long sessions

during which each person spent much of their time working on

a puzzle produced by Parker Brothers called Soma. During

pilot studies, the Soma puzzle was shown to be intrinsically

motivated for most students. The puzzle consisted of seven

pieces; each was shaped differently and looked as though it

were made up of either three or four 1-inch cubes. These

seven pieces could be arranged into millions of configura-

tions, only a few of which were used in the experiment. The

configurations which were used were drawn on a piece of

paper, and subjects were asked to use the puzzle pieces to

reproduce the drawing. In each of the three sessions, the
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experimenter escorted a subject to the experimental room and

then left through a door at the rear. The experimenter

observed the subject through a one-way mirror and gave

instructions by intercom. The reason for this, was to

control for experimenter bias (Rosenthal, 1966). On the

table in front of the subject were the seven puzzle pieces,

and to the subject's left was a stack of three of four

configurations that the subject would be asked to reproduce.

To the subject's right were three other configurations, a

microphone, a speaker, an ashtray, and recent issues of

several magazines. The subject was asked to reproduce the

drawings on the paper to the left. If the subject was

unable to complete a puzzle within 13 minutes, the trial

was stopped, and the subject assembled the puzzle as the

experimenter explained how to do so. This let the subject

know that all-the configurations were reproducable.

To obtain the dependent measure of intrinsic motivation,

the experimenter left the room for .eight minutes in the

middle of each session. The pretext was as follows: The

experimenter told the subject that the first two puzzles

were completed, but that the data obtained thus far needed

to be fed into a computer to determine the appropriate

configurations for the remainder of the session. While the

experimenter was absent, the subject was instructed to do

whatever he/she wished until the experimenter returned.

Although the subject thought that he/she was left alone,



there was another experimenter still observing him/her. The

subject was free to work on three puzzle configurations on

the right (which were unsolvable to preclude the possibility

that success would determine whether or not he/she could .con-

tinue), read magazines, or do anything else that was pre-

ferred. Therefore, the length of time out of the eight

minutes that the subject worked on the puzzles was the

dependent measure of intrinsic motivation for that session.

After the eight minutes, the experimenter returned and

finished the session. This procedure was used for all

subjects in each of the three sessions. The only difference

between experimental and control subjects was that during

Session 2, the experimental subjects were rewarded for

solving the puzzles within the 13-minute time limit and

control subjects worked on the same puzzles with no reward.

When experimental subjects were given $1.00 for each puzzle

solved during Session 2, the results were as follows: When

external rewards were given to experimental subjects in

Session 2, their motivation increased. They spent an average

of 67.7 seconds more time working on the puzzle during the

free-choice period in Session 2 than they did in Session 1,

while the control subjects spent about the same length of

time in Session 2 as in Session 1. Further, Deci had pre-

dicted that when external rewards were withheld from exper-

imental subjects during Session 3, their motivation would

be lower than it had been during Session 1. Notice that he

7
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sessions, each nursery school child was given the oppor-

tunity to draw with felt pens. During Sessions 1 and 3, the

measure of intrinsic interest was the percentage of time

spent playing with the pens as opposed to numerous other

things available to them. During Session 2, there were three

different conditions utilized. The children in the first group

were told before the session that they would earn "good

player awards" for participating. A second nursery school

group was also given awards after the session was over, but

they had not been told beforehand that they would earn them.

A third group received no awards for participating. Results

showed that subjects in the unexpected-award and no-award

groups showed slight but nonsignificant increases in interest

from preexperimental to postexperimental sessions. Subjects

in the expected-award condition exhibited a significant

decrease in interest from baseline to postexperimental ses-

ions. A major conclusion of this study was that the nature

of the extrinsic reward was not as important as the circum-

stances surrounding its presentation. The same "good player

award" produced a decrement of intrinsic interest in one

group and an increment of intrinsic motivation in another.

Proposition 1I of the Cognitive Evaluation Theory was

presented to explain how extrinsic rewards sometimes increased

intrinsic motivation. Deci (1975) stated:

The second process by which intrinsic motivation can be

affected is a change in feelings of competence and
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self-determination. If a person's feelings of compe-

tence and self-determination are enhanced, his intrinsic

motivation will increase. If his feelings of competence

and self-determination are diminished, his intrinsic

motivation will decrease (p. 141).

Proposition II suggested that some rewards or feedback

increased intrinsic motivation by making a person feel compe-

tent. Also, some rewards decreased intrinsic motivation by

making a person feel less competent. Recall from Proposition

I, that intrinsic motivation could also be decreased due to a

change in perceived locus of control from internal to external.

A brief hypothetical example may clarify Deci's theory. Many

college students received financial scholarships but the

circumstances for each person were different. A student who

was awarded an academic scholarship probably perceived the

money as a sign of their competence. Intrinsic interest in

the academic subject increased. Similarly, very few athletic

scholarships were awarded to females. When one was given,

the woman probably perceived it as information about her com-

petence and intrinsic interest increased for that sport. On

the other hand, almost all male football players received

athletic scholarships so their intrinsic interest decreased

due to a change in perceived locus of control. They were

playing football to keep from losing the scholarships.

In an attempt to further explain why the same reward

produced either an increase or decrease in intrinsic
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motivation, Proposition III of the Cognitive Evaluation Theory

was added. Deci (1975) stated:

Every reward (including feedback) has two aspects, a

controlling aspect and an informational aspect which

provides the recipient with information about his com-

petence and self-determination. The relative salience

of the two aspects determines which process will be

operative. If the controlling aspect is more salient,

it will initiate the change in perceived locus of

causality process. If the informational aspect is

more salient, the changes in feelings of competence

and self-determination process will bedinitiated (p. 142).

Thus, each reward had a controlling aspect and an informational

aspect. If the controlling aspect was more salient, then a

decrease in intrinsic motivation occurred as outlined in

Proposition I. If the informational aspect of the reward was

more salient, then an increase in intrinsic motivation was

observed as outlined in Proposition II.

An excellent example of how this theory has been utilized

was present in a discussion of an experiment by Deci, Cascio,

and Krusell (1973). It was hypothesized that positive feed-

back or praise would have been more information about compe-

tence than other rewards. The informational aspect of praise

should be more salient than the controlling aspect, so an

increase in intrinsic motivation was predicted. The basic

paradigm was utilized. As predicted, male subjects exhibited
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increased amounts of intrinsic motivation when given verbal

praise. On the other hand, female subjects who received

positive feedback spent less free-choice time working on the

puzzles than did subjects who got no feedback. Deci (1975)

explained these results as follows: For females the change

in perceived locus of causality process was initiated,

whereas for males the change in feelings of competence and

self-determination was initiated. This implied that the

controlling aspect of praise was more salient for females

and the informational aspect was more salient for males.

It must be pointed out that although the Cognitive Evalu-

ation Theory explained the results obtained, it only did so

when used in a post hoc manner.

The Cognitive Evaluation Theory and Decils general

paradigm have instigated much controversy and research over

the past several years. Calder and Straw (1975) discussed a

number of possible methodological problems with Deci's

experiments. Deci, Cascio and Krusell (1975) commented on

the criticisms and continued to defend their paradigm and

results. Along similar lines, Green and Lepper (1974)

termed the decrease in intrinsic interest as a result of

receiving extrinsic rewards, the Overjustification Effect.

A person induced to undertake an inherently desirable

activity as a means to some ulterior end should cease to see

the activity as an end in itself. Reiss and Sushinsky

(1975, 1976) attempted to explain the Overjustification
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phenomenon in terms of competing responses and distraction.

They proposed that the external rewards produced competing

responses to learning the activity. Lepper and Green (1975,

1976) continued to defend their research and proposals.

These articles have not been presented in detail because

the specific criticisms and rebuttals are(not directly germane.

The publications were mentioned to indicate the interest in

cognitive theories of motivation and to exemplify the current

disagreement among theorists.

The first proposal of the present thesis was that the

Cognitive Evaluation Theory, as it was written, could explain

any outcome of research using Deci's paradigm but only when

used post hoc. Using Deci's paradigm, one group of sujects

was externally rewarded and another group was not. If the

extrinsically rewarded subjects exhibited more intrinsic

interest than controls, then it was concluded that the

informational aspect of the reward was most salient. If the

rewarded group showed less intrinsic interest than controls,

then it was assumed that the controlling aspect of the

reward was most salient. 'If the experimental and control

groups were nonsignificantly different, then neither aspect

of the reward was more salient. Both the control and infor-

mational aspects were perceived by the subjects. The present

study modified Dec'i':s paradigm for the use with subhuman sub-

jects (rats). Regardless of the outcome of the study, the

Cognitive Evaluation Theory could have been used to explain

the results. It is therefore a theory that looses its utility.
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The second proposal of this thesis was that the Cognitive

Evaluation Theory was possibly based upon false conclusions.

One conclusion was that for subhuman species, extrinsic rein-

forcement always enhanced intrinsic motivation. This state-

ment was based primarily on the Harlow studies which, as

discussed earlier in this review, had several methodological

flaws. Built upon this research, Deci (1971) further assumed

that human data might better be understood using a cognitive

approach. It appeared that the purpose for developing a

cognitive model was to account for the apparent discrepancies

between the results obtained with human versus nonhuman sub-

jects. In the present experiment, in which Deci's three-

session paradigm was modified for use with rats, the

methodological flaws of the Harlow studies were corrected.

An adequate number of subjects and longer periods of obser-

vation were used. All rats were food deprived and the

extrinsic rewards were presented contingent on performing

the intrinsically motivated activity. Finally, intrinsic

motivation was reassessed after the external rewards were

no longer beIing presented. When initial differences in

intrinsic interest were statistically controlled, it was

hypothesized that a significant difference would be exhibited

in postexperimental levels of intrinsic motivation between

reward and control rats.
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Method

Subjects:

Twenty-two male albino rats, supplied by Harlan Sprague

Dawley were used as subjects.

Apparatus:

A standard activity center manufactured by Wahmann was

used as the testing chamber. It consisted of an activity

wheel attached to a cage with a sliding door separating the

two compartments. An automatic counter measured the number

of revolutions of the wheel regardless of direction. A

microswitch was connected to the wheel and to an event

recorder to measure rates of responding throughout trials.

The microswitch also allowed for the mechanical delivery

of reinforcers. Four such testing chambers were utilized.

Procedure:

The animals used in this study had never been in an

exercise wheel before. Pilot work had shown that running in

an exercise wheel was intrinsically motivated for most rats.

Seven days before the experimental sessions were begun, the

rats were taken off of ad libitum feeding and put on a

restricted diet. During this week, two preexperimental

tasks were accomplished. First, the animals became accus-

tomed to the testing chamber so that changes in the dependent

measure across sessions was not due to increased fami iarity

with the surroundings. To accomplish this, each rat was

placed into the activity center for 15 minutes a iday. The :
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sliding door remained open so that both compartments were

accessible and the number of revolutions of.' the wheel were

recorded. As in the remainder of the experiment', subjects

were randomized into one of the four activity centers being

used to control for any mechanical bias. Secondly, a petri

dish containing ten Noyes food pellets was placed noncontin-

gently into each animals home cagie. This was done on each of

the seven days to accustom the rats to accepting food in

pellet form. After this preexperimental work was completed,

the rats were randomized into either an experimental (external

reward) or a control (no reward) group.

Pretest. The following procedure was followed for all

subjects and the dependent measure, intrinsic interest in

running, was recorded as follows. Each subject was placed

into an activity center for 30 minutes. The sliding door

was open to allow access to both compartments of the chamber.,

A water bottle had been attached to the cage of the activity

center and several 1 x 1 x 2 cm wooden blocks had been

placed inside. The rats ran on the wheel, gnawed on the

blocks, drank water, explored, or did nothing at all. At

the end of the session, the wheel was stopped, the number

of revolutions was recorded, and the animal was returned t

its home cage.

Test. For the external reward animals, the test ses-

sions began with a subject being placed directly into the

exercise wheel with the sliding door to the adjoining cage closed,

Noyes food pellets were mechanically delivered on a fixed
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ratio schedule of 10 revolutions. After the 30-minute

interval was completed, the wheel was stopped, the number of

revolutions recorded, and the animal was returned to its home

cage. The procedure for the control animals was the same

except that no food pellets were delivered. A minimum of

three test days was allowed and the test sessions were

repeated on successive days until it was statistically

demonstrated that the food pellets had in fact functioned

as reinforcers.

Posttest. The procedure utilized in the posttest ses-

sions was identical to the pretest method. The dependent

measure of intrinsic interest in running was recorded on

each of three successive days and one final time seven days

later.

Results

Data from the pretest session represents initial levels

of intrinsic interest for the animals. The mean number of

revolutions for the reward and control groups were 218.5 and

195.0 respectively, and these were not significantly differ

ent, t (20) = .89, p.= .1867. Scores for individual subjects

ranged from 104 to 366 revolutitnhs,

The criterion for the discontinuation of test sessions

was based upon the Studentized range statistic. When the

difference between the experimental and control groups

reached the .05 critical value, the sessions were discon-.

tinued. A minimum of three test sessions were required, an
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the t values exceeded the critical level on all three days.

The critical value at .05 for 20 degrees of freedom was 2.09

and the t scores were 2.83, 2.75, and 3.99 respectively for

each of three tests days as seen in Figure 1 (Appendix A).

An Analysis of Covariance was utilized to determine sig-

nificant differences in intrinsic motivation between groups

for each of the four posttests. The number of revolutions

a rat completed during the pretest was the covariate. The

variate was the number of revolutions ;completed during a

posttest. The critical value for F at .05 with 1 and 19

degrees of freedom was 4.38. On Posttest Day One, the exper-

imental group exhibited significantly more revolutions than

the control group, F = 8.32. On days Two and Three, the F

values were .29 and .33 respectively which revealed no

significant differences between the reward and control groups.

Seven days later, data from the fourth posttest again

revealed no significant difference, F = 3.70

Discussion

One problem in the research on intrinsic motivation was

the unjustified use of the term reinforcer. Before poten-

tial reward such as raisins, food pellets, awards or even

praise can be called reinforcers, a change in response rate

must be evident upon their contingent presentation. In the

present study, the presentation of food pellets was made

contingent upon running in the exercise wheel. As seen in

Figure 1, the food pellets did indeed function as positive
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reinforcers. In future research, it should always be demon-

strated that the assummed rewards are in fact functioning

as reinforcers.

As shown by the pretest data, there were large indi-

vidual differences in instrinsic motivation. The operant

rates for the subjects ranged rom 105 to 366 revolutions in

the 30-minute session. Although this variance was present

in the pretest, the reward and no reward groups did nOt

statistically differ in the mean number of revolutions run.

An Analysis of Covariance was utilized in each posttest

session to determine significant differences in intrinsic

motivation between groups. In this way, each subjects

initial operant level was controlled for in the final stat-

istical analysis.

The first proposal of the present thesis was that

Cognitive Evaluation Theory could explain the outcome of

any study using Deci's paradigm, but only when used post hoc.

Because the paradigm does not utilize repeated posttests,

the first posttest of the present experiment will serve as

an example. On Posttest Day One, the experimental group

exhibited significantly more revolutions than the control

group. The Cognitive Evaluation Theory would state that

the informational aspect of the food pellets was more salr.-

ieht than the controlling aspect of the reward. By utilizing

Proposition II of the theory, it was assummed that the

animals feelings of competence and self-determination were
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enhanced, and their intrinsic motivation for running in the

exercise wheel was increased. Most would agree that it would

be nonscientific and even absurd to infer what the rats were

thinking and feeling during the experiment. Unfortuantoly,

when human subjects are used, such speculation and inferences

are commonly made and these post hoc explanations are accepted.

It has been demonstrated in the present study that when

Deci's paradigm was used, the Cognitive Evaluation Theory

could be applied regardless of the outcome of the experiment.

Unfortunately the theory can only be used post hoc and is

therefore a theory that looses its utility.

The second major proposal of this thesis was that Deci's

theory was possibly based upon false assumptions derived from

poorly conducted animal studies. It has been stated that for

subhuman species, extrinsic reinforcement always enhanced

intrinsic motivation. This assumption was based primarily

upon the Harlow studies which as were discussed earlier had

several methodological flaws. In the present study, many of

the procedural errors of the Harlow research were corrected.

An adequate number of animals and longer periods of observa-

tion were used. All subjects were food deprived and the

extrinsic rewards were made contingent upon performing the

intrinsically motivated activity. Finally, intrinsic

interest was reassessed after the external rewards were no

longer present. The data from Posttest Day One seemed to

support the assumption that extrinsic reinforcement always
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enhanced intrinsic motivation for nonhuman subjects. It also

appeared that the purpose for developing a cognitive model

was to account for this apparent discrepancy between results

obtained with human versus nonhuman subjects. But as seen

in Figure 2 (Appendix B), the results from the remaining

three posttest sessions showed no significant differences in

intrinsic motivation between the reward and control groups.

The finding that external rewards increased intrinsic moti-

vation for the animals was only seen on the first day after

the reinforcement was discontinued. These results demon-

strate that one of the major assumptions of the Cognitive

Evaluation Theory is not valid, External positive rein- ;

forcers do not always enhance intrinsic motivation in

nonhuman subjects.

Traditional behavioral theory refers to the intrinsic

motivation for performing an activity as the operant rate

of the response. When extrinsic reinforcers are presented

contingently upon the emission of a response, the response

rate will increase. When the reinforcement is subsequently

withheld, extinction of the response rate should occur.

The response rate will eventually return to the original

operant level unless the response is now being reinforced by

the natural environment of the subject. It is because of

these behavioral principles that multiple posttest sessions

are required. ITi most of the studies testing the Cogitive

Evaluation Theory, only one posttest session was conducted.
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Results of these experiments were influenced by where along

the extinction curve that observations were made. As seen

in the extinction curve in Figure 2, the conclusion from

the present thesis would have been erroneous if only one

point along the continuum had been observed.

Because the results of prior experiments with human

subjects that employed Deci's experimental design may have

been extremely biased by when the posttest measures were

recorded, further research on intrinsic motivation should

incorporate the following changes. It must be-demonstrated

that the assumed rewards are actually functioning as posi-

tive reinforcers. Multiple posttest measures should be

recorded so that conclusions are not spurious or erroneously

based upon data derived by observing only one point on a

continuum of behavior. Finally, Analysis of Covariance

should be used to determine any differences between groups

at the time of the posttest sessions. Individual differ-

ences in initial levels of intrinsic motivation must be

controlled for in the statistical analysis. Further

experiments incorporating these suggestions should be con-

ducted with human subjects. In this way, it might be

determined if human and nonhuman subjects do indeed follow

different behavioral >principles.

In conclusion, a few final words on the use of positive

reinforcement seem necessary. As presented in the example
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in the introduction of this thesisabout children playing

baseball, it may be possible that positive reinforcement

can ultimately decrease intrinsic interest in such activities.

Results of the present study cannot directly resolve this

dilemma, but rather intends to redirect research on intrinsic

motivation by offering procedural improvements. Ideally,

positive reinforcement is a procedure that can increase the

rate of a response above some operant level until natural

contingencies in the environment can replace the external

reward. Only further research can determine if reinforcing

a response and the subsequent removal of that reward, can

produce a decrease of the response rate to below the original

operant level.
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Figure 1. Groups were significanlty different on all three
test days (TD).
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Figure 2. Response rate for reward and control animals for
pretest (PrT), test (T), and posttest (PT).
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