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Twenty-four S_s, experimentally naive albino rats, were 

randomly assigned to three groups of eight. The groups were 

administered an intraperitoneal injection of 1.0 mg/kg saline 

(placebo), .50 mg/kg, and 2.0 mg/kg of D-Amphetamine. The 

groups were then compared with regard to their acquisition 

of two criteria: passive avoidance conditioning (CER) and 

active avoidance conditioning (CAR). The statistical tech-

nique used to compare the three groups was Wilk's Lambda. 

The level of significance was set at .05. The results of 

the study showed that D-Amphetamine had a significant effect 

on the acquisition of the CAR. Simultaneous confidence in-

tervals were done to determine how the groups differed on 

the CER and the CAR, with the .05 level of significance 

again set as the determining level. 

The results showed that administration of either .50 

mg/kg or 2.0 mg/kg of D-Amphetamine significantly impaired 

the acquisition of the CER when compared with a placebo 

group. However, the results of the study gave no evidence 

that there existed a difference between the groups which 

received .50 mg/kg and 2.0 mg/kg of D-Amphetamine with re-

gard to the acquisition of the CER. 



Concerning the acquisition of the CAR, the results 

showed that the administration of either..5 0 mg/kg or 2.0 

mg/kg D-Amphetamine significantly facilitated the learning 

of the CAR when compared with the placebo group. When a 

comparison was made between the groups which received, 

respectively, .50 mg/kg and 2.0 mg/kg of D-Amphetamine, 

the results showed that the group which received .50 mg/kg 

did significantly better. 

Also, an Eta was run on both variables in order to de-

termine the drug dosage response relationship. The .05 level 

of significance was set as the criterion. Eta was not proven 

significant on either variable. 



EFFECT OF DEXTRO-AMPHETAMINE SULFATE ON BOTH ACTIVE 

AND PASSIVE AVOIDANCE CONDITIONING 

THESIS . 

Presented to the Graduate Council of the 

North Texas State University in Partial 

Fulfillment of the Requirements 

For the Degree of 

MASTER OF SCIENCE 

By 

Rodger L. Heath, B. S, 

Denton, Texas 

August, 1972 



LIST OF TABLES 

Table Page 

I. Means and Standard Deviations 15 

II. Test of Equality of Mean Vectors 15 

III. Simultaneous Confidence Intervals 16 

IV. Test of Eta on Variable 1 20 

V. Test of Eta on Variable 2 20 

i n 



LIST OF ILLUSTRATIONS 

Figure Page 

1. Graphic Comparison of Variable 1 and Variable 2. .17 

2. Scatter Gram of Dosage Levels and Corresponding 
Scores on Variable 1 18 

3. Scatter Gram of Dosage Levels and Corresponding ' 
Scores on Variable 2 19 

IV 



EFFECT OF DEXTRO-AMPHETAMINE SULFATE ON BOTH ACTIVE 

AND PASSIVE AVOIDANCE CONDITIONING 

The relationship between amphetamine and behavioral 

effects has long been under investigation by both pharma-

cologists and psychologists. Since the exact biochemical 

actions of Dextro-Amphetamine Sulfate (D-Amphetamine) and 

psychoactive drugs in general are not as yet known, it is 

difficult, and at times impossible, to deduce a complete 

and total functional relationship between the physiochem-

ical action and behavioral results of the psychoactive drug. 

Hence, in doing psychopharmacological research, it is neces-

sary to study the neurophysiological effects of the drug, the 

behavioral effects produced by the drug, and the neurology 

involved in causing the behavioral effects. This study was 

primarily concerned with the specific behavioral effects of 

D-Amphetamine on avoidance conditioning; however, in order 

to understand the full ramifications of D-Amphetamine on 

avoidance conditioning, it becomes essential to have some 

knowledge of both the neurophysiological effect and neurology 

involved in avoidance conditioning. 

Concerning the chemical classification and neurophysio-

logical effects of D-Amphetamine, it has the following chemi-

cal structure—C H N H SO (Graninger £ Hart, 1963). It 
18 2 6 2 2 ^ 

is closely allied in chemical structure to Epinephrine. With 



regard to the neurophysiological action of D-Amphetamine, it 

stimulates the autonomic nervous system by the direct results 

of the drug's action on receptors innervated by adrengic 

nerves. Amphetamine is one of the most potent central ner-

vous system sympathomimetic amines, especially on the brain 

stem and cortex (Goodman S Gilman, 1952). The central stimu-

lation of amphetamine is mediated largely by facilitating re-

lease of brain nor-epinephrine (Rech, 1964). An important 

difference between amphetamine and other autonomic nervous 

system stimulants is that amphetamine exhibits tachyphylaxis 

(decreasing response to repeated administration) (Gaddum S 

Kwiatowski, 1938). One of the most pronounced effects of 

amphetamine appears to be on the central nervous system, 

where it accelerates and desynchronizes the electroencepha-

logram and facilitates monosynaptic and polysynaptic trans-

mission in the spinal cord. In laboratory animals, low and 

moderate doses produce increased spontaneous motor activity, 

as measured in jiggle cages or photoelectric cell activity 

chambers. These symptoms are usually attributed to "central 

nervous system stimulation," although the exact relation be-

tween effects on the central nervous system and these behav-

ioral phenomena remains unclear (Dew S Morse, 1961). 

The studied behavioral measures are those of active 

avoidance conditioning (CAR), and passive avoidance condi-

tioning (CER). Here it becomes necessary to distinguish 

between active and passive avoidance conditioning, the 



important distinction being that the stimuli to which the 

fear gets connected are different. In passive avoidance, 

the U.C.S. are produced by occurring with the behavior, or 

response, which is wished to be blocked; whereas, in active 

avoidance learning, the fear-arousing stimuli are not res-

ponse produced--they are extrinsic rather than intrinsic, 

independent rather than response-dependent. 

Since the behavioral processes are different with regard 

to the learning of a CAR and CER, it is therefore necessary 

to study these behavioral measures separately. In the acqui-

sition of the CAR,an organism is presented with conditioned 

stimulus (CS) followed by shock, but only if the animal fails 

to make some specific response. The avoidance of the shock 

is a by-product, for it is not the avoidance of the shock, 

but rather the termination of warning stimulus that is re-

warding. What is conditioned is the emotional response to 

shock. This first learning consists of classical condition-

ing, that of the emotional response of fear (Mowrer S Lamor-

eaux, 19H2). The relationship between avoidance and classi-

cal or respondent conditioning has led to an account of 

avoidance conditioning in terms of two processes. First, 

the warning stimulus acquires conditioned aversive proper-

ties through-pairing it with shock; as a consequence, res- • 

ponses that terminate the stimulus are reinforced. The 

first process is respondent, and the second is operant. 



In the acquisition of the CER, as was utilized in this 

experiment, the S is first instrumentally conditioned to emit 

a specific response, once his behavior has reached a steady 

state. £ is then presented with a discriminative cue (E) and 

if S_ responds in the presence of E he is then administered 

electric shock (S^~). Since the particular response acts to 

R— 

produce the S , the paradigm is one of punishment. More 

precisely, in punishment the application of the aversive sti-

mulus is contingent upon S_'s execution of a specific response. 

This procedure is often referred to as discriminative punish-

ment conditioning. 

Mowrer (1960) has suggested that punishment may be viewed 

as a form of avoidance conditioning. However, the avoidance 

response is not an active, explicit response specified by E, 

but rather the more passive reaction of not responding. He 

has suggested, therefore, that punishment be called "passive" 

avoidance learning. And according to Mowrer (1960) the be-

havioral processes which take place in the acquisition of 

punishment can be explained in terms of an avoidance hypoth-

esis. Before elaborating on Mowrer's hypothesis, it is nec-

essary to define the terminology he employs in his explana-

tion of passive avoidance conditioning; the term rp-sp 

mechanism refers to the fractional anticipatory pain res-

ponse, and is comparable to rg-sg mechanism in Hullian 

Learning Theory. According to the avoidance hypothesis, 

as a result of punishment, fear in the form of the rp-sp 



mechanism becomes conditioned to the proprioceptive stimuli 

characteristic of the instrumental punished act. Thus when 

S_ begins to perform the instrumental response, the resulting 

proprioceptive stimulation elicits rp-sp,or fear. Cessation 

of the instrumental response, on the other hand, results in 

a cessation of fear because the proprioceptive stimuli to 

which fear has become conditioned are themselves terminated. 

Because fear reduction is reinforcing, the act of terminating 

or diminishing in intensity the instrumental, punished res-

ponse is thereby reinforced. As fear becomes conditioned to 

proprioceptive stimuli occurring earlier and earlier in the 

instrumental response sequence, cessation of the latter will 

tend to occur at an earlier and earlier point. Eventually, 

if the conditioned fear is sufficiently antedating, only the 

merest fragment of the response sequence will occur before 

fear intervenes and motivates termination of the instrumental 

response. To recapitulate, it can be demonstrated that the 

first learning is classical conditioning, that of associating 

the S^~ with the on-going behavior; the second learning is 

instrumental conditioning, that of reinforcing the response 

which terminates the fear of anxiety. 

Since the first behavioral process in the learning of 

the CAR and CER is respondent, it is necessary to examine the 

neurophysiological aspects involved in respondent behavior. 

Skinner (19 35) demonstrated that respondent behavior is pri-

marily autonomic responses of glands and smooth muscles. 



Therefore, the neurophysiological aspects involved in avoid-

ance conditioning would be located in the sympathetic nervous 

system. An experiment testing this theory was made, in which 

dogs were subjected to surgical procedures in which much of 

the autonomic system, and particularly the sympathetic, was 

cut off from the central nervous system. They were then com-

pared with normal dogs in avoidance conditioning. The results 

indicated a significant impariment with regard to the acquisi-

tion of CAR (Wayne £ Solomon, 1955). 

It can be theorized by deduction that hypermotionality 

will improve the acquisition of active avoidance conditioned 

responses but will impair the acquisition of passive avoid-

ance conditioned responses. An investigation which substan-

tiated this hypothesis (Kaccala, 1962) found that damage to 

portions of the limbic system impairs the acquisition to 

avoidance in unilateral avoidance and especially in passive 

avoidance tasks; however, this damage actually facilitates 

acquisition of avoidance in a shuttle box. Also, recent re-

views (Carlton, 196 3) present a scheme whereby active condi-

tioned responses are mediated by way of an adregenic mobiliz-

ing system in the brain, while behavior related to the with-

holding of responses involves cholenergic neurons in the 

limbic system. Further evidence supporting the theory that 

hypermotionality enhances active avoidance conditioning was 

demonstrated in an experiment where rats were subjected to 

septal lessions, and the results showed that septal lessions 



produced a dramatic increase in overt emotional behavior and 

decreased the number of traits required to learn the avoid-

ance response (King, 1958). 

With regard to previous studies, experimental evidence 

gives contrasting results. One study (Powell & Martin, 196 5) 

failed to find a significant enhancement in the acquisition 

of the CAR. However, this study did indicate that the admin-

istration of D-Amphetamine increased activity level. Other 

studies (Hearst S Whalen, 1962; Sidly £ Schonenfield, 1963) 

support the hypothesis that D-Amphetamine significantly im-

proved active avoidance conditioning. The experiments con-

cerning the effects of D-Amphetamines on passive avoidance 

conditioning also presented contrasting results. However, 

it can be concluded that the majority of experiments indicate 

that amphetamine impairs passive avoidance learning. A study 

conducted by Stein (19 64) demonstrated that administration of 

amphetamine impaired the acquisition of behavior related to 

the withholding of a response. Since contrasting data exist 

regarding the effects of D-Amphetamine on the acquisition of 

both the CAR and CER, it becomes important to use a precise 

experimental design. Also, it is logical to assume that the 

drug dosage level influences the results. 

The present investigation was concerned with the effects 

of .05 mg/kg, and 2 mg/kg of D-Amphetamine on both active 

and passive avoidance conditioning. It was specifically 

hypothesized that: 



(A) D-Amphetamine will significantly enhance active 
avoidance conditioning. 

(B) D-Amphetamine will significantly impair the ac-
quisition of passive avoidance conditioning. 

(C) The drug dosage response relationship will be of 
curvalinear nature with regard to active avoidance 
conditioning. 

(D) The drug dosage response relationship will be of 
a linear nature with regard to passive avoidance 
conditioning. 

Method 

Subjects 

The Ss were twenty-four experimentally naive albino rats 

of the Sprague Dawley strain. The sex distribution was six-

teen males and eight females. The approximate age of the Ss 

at the beginning of the experiment was 80 to 110 days. 

Apparatus 

The two basic pieces of apparatus utilized for the ex-

periment were a Lafayette shuttle box and a Skinner box. 

(All the pharmaceutical apparatus will be described on the 

section dealing with injections.) 

With regard to the characteristics of the shuttle box, 

it was divided into two equal chambers whose dimensions are 

as follows: length, 12 inches; width, 8 inches. The two 

chambers were separated by a bar 1 inch in height running 

across the width of the grill; furthermore, one of the cham-

ber's grill was electrified. The warning stimuli employed 

were a three volt light and a buzzer which emitted an esti-

mated 1000 cps tone. Both the light and the buzzer were lo-

cated on the chamber which had the electrified grill. 



Concerning-the Skinner box, its dimensions were as fol-

lows: length, 10 inches; width, 8 inches. Also the Skinner 

box included a dipper which would produce water to the sub-

ject, and therefore water could be utilized as a reinforcement. 

Both the shuttle box and the Skinner box employed a mod-

ule which delivered to their grills an electric flow of cur-

rent of two millamperes at 150 volts at an approximate 2 50,000 

ohms fixed resistance. 

Design 

The subjects were randomly assigned into three groups of 

eight per group. The groups were designated Uj, U2, U3; fur-

thermore, the groups were respectively administered an intra-

peritoneal injection (I.P.) of 1.0 gr/kg of saline (placebo), 

50mg/kg, and 2.0 mg/kg of D-Amphetamine. Thus the indepen-

dent variable was the injection of D-Amphetamine. 

With regard to the dependent or criterion variables, the 

experiment consisted of two dependent variables. The criter-

ion variables were designated 1 and 2; with 1 being the sub-

ject' s score on the CER and 2 representing the subject's 

score on the CAR (the exact method for obtaining a score 

for each subject on the CER and CAR is discussed in the sec-

tion dealing with procedure). Furthermore the experiment has 

been designed to meet the assumption that the subject's score 

on variable 1 is independent of his score on variable 2; 

hence, the two dependent variables were separate. 
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Since the experiment consisted of one independent 

variable, U, with three different levels, and two dependent 

variables 1 and 2, the experimental design is a multivariate 

analysis of variance. Therefore, the statistical technique 

utilized to compare the three groups with regard to their 

acquisition of the CAR and CER was Wil^s Lambda. The level 

of significance was set at .05. The mean and standard devia-

tion of each of the three groups were computed on both vari-

ables, and also an Eta was run on both variables. 

Procedure 

Pretraining.—Prior to S_s being randomly divided into 

three groups they were first pretrained in the Skinner box. 

The rationale for this procedure was that it was necessary 

for the S_s to first learn to emit the response of bar pres-

sing before they could be tested for their acquisition of the 

CER. Therefore, the experiment was designed so that each !S 

would already have some familiarity with the Skinner box, 

prior to being tested in it. 

The following pretraining procedure was employed; each 

S_ was placed in the Skinner box for a period of 6 to 8 hours. 

During this allotted time S_s were placed on a continuous re-

inforced schedule (CFR) ; hence, every time a S_ pressed the 

bar he was reinforced with water. Also each subject had been 

on 10-12 hour water deprivation schedule prior to his being 

placed in the Skinner box. The total time of pretraining was 

17 days. During this time each S was housed in an individual 
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cage, with water freely available (except when an S_ was on 

deprivation); Ss were fed Purina Laboratory Chow. 

Experimental Procedure.—After all S_s had been pretrained 

in the Skinner box, they were randomly divided into three 

groups. This was accomplished by going to a table of random 

numbers. The Ss were further randomly assigned a number 

which indicated the order in which they would be tested. 

Therefore, it can also be assumed that an equal number of 

Ss in each one of three groups were tested, toward the first, 

middle, and at the end of the experiment. This technique of 

balancing was employed in order to offset any sequential ef-

fects . 

The following experimental procedure was utilized in 

testing a S on the CER and CAR. Each S was placed on a 

twenty-four hour water deprivation schedule prior to being 

tested. When it was time for a S to be tested, he was ad-

ministered an IP injection; the precise solution injected in 

a S was dependent upon which one of the three experimental 

groups S was in. Thirty minutes after S_ had received his IP 

injection, he was then placed in the Skinner box. Once the 

Ss behavior had reached a steady state (which was defined as 

pressing the bar fifteen times within a five minute time in-

terval) he was then tested for his acquisition of the CER. 

However, if a S was unable to be conditioned to a steady 

state of bar pressing he was discarded. Five minutes after 

the S had been tested in the Skinner box he was placed in 
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the Shuttle box and tested on acquisition of the CAR. (The 

detailed step by step procedure employed in shaping a Ss 

behavior to a steady state of bar pressing in the Skinner box 

and the precise method of obtaining a S_ score on the CER and 

CAR are discussed in the following sub-section on acquisition. 

Acquisition of the CER.--Before the Ss were tested for 

their scores on the CER, they were first instrumentally.con-

ditioned to emit a specific response, that of pressing the 

bar; water was used as reinforcement. Once the S_'s behavior 

had a steady state, he was then immediately tested for his 

acquisition of the CER. However, if an S_ was unable to be 

conditioned to a steady state within a one hour time inter-

val he was discarded from the experiment. In order to insure 

that a maximum number of Ss were able to reach a steady state, 

magazine training was utilized. Here the experimenter attempt-

ed to shape the S_'s behavior by the method of successive ap-

proximations . 

After the S_ had reached a steady state he was then im-

mediately tested for his acquisition of the CER. The proce-

dure used in testing the Ss on the CER was as follows: the 

S_s were on CRS for a period of twenty-five seconds, and at 

the end of this time interval, the S_s were presented with 

an E for a fixed interval of five seconds; this consisted of 

a ten volt light being turned on. If the Ss responded in the 

presence of E, they were administered an electric shock of 

two millamperes for a period of three seconds. This procedure 
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was repeated twenty-five consecutive times, with the S's 

score being the number of times he avoided shock in the pres-

ence of E. 

Acquisition of the CAR.—After the Ss had finished 

being tested in the Skinner box, they were then given a ten 

minute rest before they were placed in the shuttle box. When 

the Ss were first placed in the shuttle they were allocated 

five minutes of escape training. During the five minutes of 

escape training, the electrified half of the shuttle box was 

turned on for a five second interval at the end of a twenty-

five second interval. In order to insure that the Ss were 

able to learn an escape response, they were forced to move 

around. 

After the five minutes of escape training, the S_s were 

then placed immediately on the electrified half of the shut-

tle box. Thirty seconds later the warning stimuli were set 

off; this consisted of the buzzer being sounded and the light 

being turned on; following the onset of the warning stimuli 

the S_s had five seconds in which to make the response of mov-

ing from one half of the grill to the other. If the S did 

not make the response within the alloted five seconds, the 

warning stimuli were terminated, and the S_ was administered 

an electric shock of two millamperes for a period of three 

seconds. However, the warning stimuli were instantly turned 

off when the S_s shuttled. The reason for the above procedure 

was that it has been demonstrated (Mower S Lamoreaux, 1942) 
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that for the S_s to achieve the highest level of avoidance 

learning, the CS should terminate with the response. The 

aforementioned procedure was repeated for twenty-five trials 

with a thirty second rest between trials. The S_'s score was 

the number of times he avoided the shock. 

Injections 

The injections ratios were as follows: U , 1.0 gr/kg 

of saline (placebo); U2 , .50 mg/kg; and U3, 2.0 mg/kg of 

Dextro-Amphetamine sulfate. The dosage levels were deter-

mined on the basis of a previous study (Rech, 1966). The 

drug was cut with a saline solution 1.0 mg D-Amphetamine 

per 1 - cc saline. Hence, the solution ratios injected 

were as follows: Ux, 1 - cc saline per kg (placebos); U2 , 

.5 cc solution (D-Amphetamine with saline) per kg; , 2 - cc 

solution per kg. 

The injections were administered IP with a 1 - cc tuber-

culin syringe; a 261 /2 gauge needle was employed. 

Results 

The means and standard deviations of the three groups on 

both variables are shown in Table I. The results were consis-

tent with those hypothesized, since the mean of each group on 

variable 1 decreased in value. Also on variable 2 the mean 

of group U2 was the largest, which is consistent with the 

assumptions set forth in this experiment. 
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TABLE I 

MEANS AND STANDARD DEVIATIONS 

Group Variable Mean Standard 
Deviation 

Number of 
Observations 

1 
2 

10.00000 
8.00000 

2.12132 
1.58114 

5 

u2 1 
2 

7.42857 
12.57143 

2.57275 
4.23703 

7 

u3 1 
2 

6.50000 
9.83333 

2.34521 
1.72240 

6 

Analysis of the data revealed a significant Wilk's 

Lambda at the .05 level (see Table II). 

TABLE II 

TEST OF EQUALITY OF MEAN VECTORS 

Wilk's Lambda 
.50738 

F(4, 28) 
2.82722 

p* • 
0.0435 

Within Covariance 
1 
2 

Matrix 1 
5.0126 
-2.4244 

2 
-2.4244 
7.7969 

Among Covariance 
1 
2 

Matrix 1 
2.0756 

-1.6246 

2 
-1.6246 
3.7488 

Total Covariance 
1 
2 

Matrix 1 
7.0882 
-4.0490 

2 
-4.490 
11.5458 

* > .05 

Since a significant F was found, simultaneous confi-

dence intervals were done to determine which groups differed 

on each variable (see Table III). All the groups were found 



16 

to be significantly different from each other, with the ex-

ception of groups two and three on variable one. 

TABLE III 

SIMULTANEOUS CONFIDENCE INTERVALS 

Groups Mean Difference Groups Mean Difference 

1 & 2 2.5 7143* 1 & 2 4.57143* 

1 S 3 6.5000 * 1 & 3 1.83333* 

2 S 3 .92857 2 & 3 2.73810* 

* > .05 

With regard to the drug dosage relationship, a negative 

linear relationship exists between dosage levels and variable 

1, and a curvilinear relationship exists between dosage level 

and variable 2. These results are consistent with those 

hypothesized (see Figure 1). 

The correlation coefficient between variable 1 and 

dosage levels is .52. The correlation coefficient between 

variable 2 and dosage levels is .38. 
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Fig. 1—Graphic comparison of variable 1 and variable 2 



18 

25 
24 
23 
22 
21 
20 
19 
18 

17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

s-
4 

-

m"% 

1 

'1 

J 

" ' 1 

r ) ; > 4 E 2 • k I 5 6 7 ] 2 : 3 i I • 5 6 

U, U, u« 
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In order to determine the relationship between the dos-

age levels and the scores on the two variables, an Eta was 

run (see Table IV and Table V). 

TABLE IV 

TEST OF ETA ON VARIABLE 1 

Eta Significance Standard Error 
of Eta of Eta 

0.5411 F(2, 15) = 3.106 0.1715 
P* = 0.074 

* < .05 

TABLE V 

TEST OF ETA ON VARIABLE 2 

Eta Significance Standard Error 
of Eta of Eta 

0.5698 F(2, 15) = 3.606 0.1638 
P* = 0.05 3 

* < .05 

Discussion 

The results substantiated the hypotheses, since it was 

demonstrated that D-Amphetamine impairs passive avoidance 

conditioning, and D-Amphetamine enhances active avoidance 

conditioning.- Also, with regard to active avoidance condi-

tioning, the results showed that the group which was injected 

with .50 mg/kg of D-Amphetamine did significantly better than 

the group which was injected with 2.0 mg/kg of D-Amphetamine. 
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This finding is-in agreement with the hypothesis which was 

set forth in this experiment: that too much stimulation of 

the autonomic nervous system will impair the learning of the 

CAR. 

Before any hypothesis can be elevated to the status of 

a conclusion from which generalizations are possible, it must 

be conclusively demonstrated that experiments supporting the 

theory do not possess built-in methodological faults. It may 

be that the drug effects certain variables which in turn ef-

fect avoidance conditioning in the experimental situations, 

but actually have no relationship to the response measures 

outside the experimental situations. For example, a possi-

ble situational variable which might account for the negative 

relationship between D-Amphetamine and the acquisition of the 

CER is that of shock. Here it may be that the actual inten-

sity of the punishing stimuli varies for the three groups. 

The fact was established (Goetzl, 1944) that certain sympa-

thomimetic amines, by their central nervous system action, 

produce an analgesic effect, and produce an increase in 

the electrically determined threshold for pain. Another pos-

sible situational variable, which might account for the facil-

itating effect of D-Amphetamine on the acquisition of the CAR 

is that the drug might increase an organism's hearing thres-

hold, thus altering the other CS for the different groups. 

Hence it is not enough to ask simply whether a drug effects 
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avoidance conditioning; it is essential also to identify how 

the drug exerts its effects. 

When examining passive avoidance conditioning, it can 

be clearly seen that a possible means by which D-Amphetaird- e 

impairs the acquisition of the CER is the reduction of the 

freezing behavior which is characteristic of passive avoid-

ance conditioning. Freezing behavior is clearly incompatible 

with the sympathetic stimulation of adrenogenic drugs. Dis-

regarding the possible effects of situational variables, it 

was concluded that D-Amphetamine stimulates the autonomic 

nervous system, which in turn impairs behavior related to 

withholding responses. Therefore, the administration of D-

Amphetamine will impair the acquisition of the CER. 

When examining active avoidance behavior, it is essential 

that one consider the intervening variables of anxiety, emo-

tion, and fear, for it can be seen that the drug produces its 

effect on the organism's internal environment or motivation. 

Going on the basic line of reasoning that D-Amphetamine in-

creases drive level, and according to Hull's theory, reaction 

potential CsEr) is a function of habit strength (sHr) and a 

generalized drive factor (D), and according to Spence (1956), 

D, in the case of aversive situation, is a function of an 

emotional response. Since the emotional responses and the 

activity associated with them are under the control of the 

autonomic nervous system, it can be logically deduced that 

the greater the level of D present, up to an optimum level, 
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the greater the likelihood of CR. Spence and Taylor (19 51) 

reported that anxiety is a positive function of conditioning. 

The question is then asked, "Is avoidance learning 

actually a form of conditioning?" The literature on the sub-

ject is varied and no detailed discussion of the subject will 

be attempted here. But, assuming that the experiment (Watson 

S Rayner, 1920) dealing with Albert's acquisition of the con-

ditioned emotional response is evidence demonstrating that 

fear is classically conditioned, it can be logically derived 

that the greater the D, the more intense is the CS, and the 

greater the probability of CR. However, it must be remembered 

that a very high level of fear will produce freezing behavior 

and hence inhibit performance. This is another hypothesis, 

that D-Amphetamine effects avoidance not by increasing sEr, 

but by decreasing Ir. It is not definite that movement alone 

is a negative correlation with fear. Support of the argu-

ment that D-Amphetamine facilitates avoidance conditioning 

by supressing freezing tendencies, and that after the drug's 

removal freezing returns, has been shown (Miller, 1957). 

Thus, while the hypotheses are accepted, more research 

is needed to determine the precise functional relationship 

between D-Amphetamine and avoidance conditioning. Also, 

even greater,control of extraneous variables is needed be-

fore any definite relationship can be called "factual." 
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Summary 

Twenty-four S_s, experimentally naive albino rats, were 

randomly assigned to three groups of eight. The groups were 

administered an intraperitoneal injection of 1.0 gr/kg saline 

(placebo), .50 mg/kg, and 2.0 mg/kg of D-Amphetamine. The 

groups were then compared with regard to their acquisition of 

two criteria: passive avoidance conditioning (CER) and active 

avoidance conditioning (CAR). The statistical technique used 

to compare the three groups was Wilk's Lambda. The level of 

significance was set at .05. The results of the study showed 

that D-Amphetamine had a significant effect on the acquisi-

tion of the CER and the CAR. Simultaneous confidence inter-

vals were done to determine how the groups differed on the 

CER and the CAR, with the .05 level of significance again 

set as the determining level. 

The results showed that administration of either .50 

mg/kg or 2.0 mg/kg of D-Amphetamine significantly impaired 

the acquisition of the CER when compared with a placebo 

group. However, the results of the study gave no evidence 

that there existed a difference between the groups which 

received .50 mg/kg and 2.0 mg/kg of D-Amphetamine with re-

gard to the acquisition of the CER. 

Concerning the acquisition of the CAR, the results 

showed that the administration of either .50 mg/kg or 2.0 

mg/kg D-Amphetamine significantly facilitated the learning 

of the CAR when compared with the placebo group. When a 

comparison was made between the groups which received, 
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respectively, .50 mg/kg and 2.0 mg/kg of D-Amphetamine, the 

results showed that the group which received .50 mg/kg did 

significantly better. 

Also, an Eta was run on both variables in order to deter-

mine the drug dosage response relationship. The .05 level of 

significance was set as the criterion. Eta was not proven 

significant on either variable. 
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