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Similarities of the motivational properties of frustrative­

nonreward and conflict unconfounded with nonreward were evaluated in 

two different experiments. The purpose was to determine if conflict, 

unconfounded with primary aversive elements inherent in nonreward , was 

capable of eliciting "frustration-like" effects ; thus allowing adoption 

of Brown and Farber ' s (1951) parsimonious explanation of frustration 

effects , in terms of conflict operations. The main hypothesis tested 

was that approach-approach conflict and nonreward following experience 

with reward (Amsel ' s frustrative-nonreward) would produce similar in­

crements in the gener al level of motivation (as measur ed by an increase 

in Alley 2 running speed) . 

The general experimental procedures used in Experiments I and II 

extended traditional frustration methodology to a simultaneous dis­

crimination task , employing as apparatus , a str a ight double runway maze 

in which the first goal box is divided into two parallel chambers . 

Light and dark chambers served as discriminative stimul i occasioning 

reward, nonreward , or partial reward . Acquisition of discrimination 

approximated differential conditioning with a guidance procedure of 

closing the entrance to one side of GB 1 with a Plexiglas door , thus 

forcing a response to the other side while maintaining simultaneous 

presentation of the discriminanda of both sides. The methodology pro­

vided experimental conditions which subjected different groups of 

adult male , Long-Evans strain rats to experiences of Conflict with 

Frustrative-nonreward (FC), Conflict without Fr ustrative-nonreward (C) , 

and the equivalent of Frustrative-nonreward (F) and Continuous Reward 

(0) within a simultaneous discrimination task . The designs of 



Experiments I and II differed in the procedures used to establish 

stimulus control, equated practice to both GB 1 sides, and sequential 

placement of experimental trials in relation to training trials. Both 

experiments equated groups in terms of acquisition trials, amount of 

reward, and other motivational and associated variables known to affect 

running speed. In both experiments, the Conflict-only (C) is were 

trained to an S+ discriminandum, and then made to choose between two 

S+ GB 1 boxes, being rewarded regardless of which one was chosen. Steps 

were taken to reduce spatial-positional preferences and odor cues. 

Results of overall mixed-design analyses of Experiment I Alley 2 

data did not confirm the main hypothesis. However , differential effects 

supporting the main hypothesis were found within-Ss for the C, FC , and 

F groups when r ewarded training trials and criterion trials were com­

pared. In addition , within-i frustration effects were found when re­

warded and nonrewarded training trials were compared. It was con­

cluded that procedures were not effective in pr oducing differential 

effects at a magnitude sufficient for between-S comparisons . Moreover , 

effects of stimulus gneralization may have created more complex 

operations than conceptualized , such that inherent approach-avoidance 

conflict,may have been created in each group through the experience of 

nonreward associated with undiscriminated S-. Experiment II tested 

this assumption and eliminated experience with nonreward by consistently 

guiding _§_s ' training trial responses to the correct, S+ , discriminandum. 

Results of overall mixed-design analyses of Experiment II supported 

the main hypothesis. However , the increment in Al ley 2 speed developed 

with practice, rather than occurring immediately upon the institution 

of nonreward or conflict. The within-S analyses comparing experimental 



and control (acquisition) trials added further support for the confir­

mation of the main hypothesis . 

Results from post hoc discrimination tests immediately following 

the two experiments, and an examinat ion of the choice behavior of Ss 

duri ng the course of experimentation , led to two conclusions: (1) the 

procedure of consistently guiding an ~ ' s r esponse to one stimulus where 

t wo stimuli were simultaneously presented was successful in establishing 

stimulus control; (2) subjects tend to adopt positional habi ts as a con­

flict-reducing solution to a situation involving a choice between two 

relatively equal alternatives, but not all of the effects of conflict 

were thereby removed . Experiment I provided data suggesting that 

positional preferences may be learned in such choice situations. 
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Chapter I 

General Introduction 

Reed Lawson (1965) has presented a fascinating essay in 

which he traced the developnent of "frustration" as a scientific 

concept. His contention was that t he pr imary problem with 

respect to the concept of f rustration has been that of clarifying 

this term in a scientifically useful manner. In so doing he 

suggested a three- s tage theoretical process through which the 

vernacular term "frustration11 would pass in its metamorphoses 

into a technical term. 

1 . Frustration is accepted at face value as a unique 
independent topic for study. At this stage there 
is an attempt to construct a "theory of frustration" 
that is relati vely self- sufficient. The term may 
be, and usually is discussed against a background 
of what we lmow about behavior in generalo The 
integration of the term into this total context 
is of secondary i mportance . 

2. Next , there is an attempt to discuss the phenomena 
presumably covered by the term in the l anguage 
of some broader behavior theory. This procedure 
preserves the integrity of the term itself in 
that it still accepts the term as identifying a 
usefully distinct subject matter. 

3. Finally, there may be the essential absorption 
of the t erm into some other, presumably more 
''basic" formulation. The term is no longer, 
for scientific purposes, considered to be a 
necessary topical entity. It is not always 
easy to say when a term has reached this stage, 
because the theorists involved may themselves 
never use the term. (p. 4). 

This present paper suggests that at least two contemporary 

theories have advanced the concept of frustration to Lawson' s 



third stag~ -- those of Amsel , and Brown and Farber. 

1 . Brown and Farber 's Frustration Theory 

In 1951 Brown and Farber presented a most stimulating 

2 

discussion of how emoti ons, in general, should be treated within 

ai. behavioristic framework (specifically, the framework primarily 

developed by Hull , 1943) . As a special case in point, the 

problem of frustration was analyzed. 

Hullian and Neo- Hullian t heory has used hypothetical 

constructs quite extensively and many of them (for example, "drive" ) 

have become a part of many psychologists ' language. ~ccordingly, 

Brown and Farber explored the possibility that frustration itself 

cou]d be defined in terms of such constr ucts. 1 

They argued that the introduction of frustration wi thin a 

behaviora l framework involved three maj or tasks: 

1) the denotation of the antecedent conditions that 
are assumed to lead to frustrati on; 

2) the specification of the functional r elations· 
holding between frustration and these conditions; 

3) the denotation of ways in which the postulated 
frustration state might significantly affect 
behavior. 

1
There is some disagreement as to the way in which Brown 

and Farber concept ualized frustration - either as an intervening 
variable (Yates, 1962) or as a higher-order hypothetical construct 
(Lawson, 1965). Brown and Farber did not consider it necessary 
to differentiate between the two and for the present purpose, 
there seems to be no need to pursue the argument . Rather, it 
seems sufficient to recognize Brown and Farber' s desire for good 
science by acknowledging their quest to place frustration on 
an intervening variable level and to accept i ts hypothetical 
construct reality as a statement of the human condition and 
level of data inherent in the science of psychology. 



Accordingly, Brown and Farber ' s definiti on of the antecedent 

conditions of frustration is a very broad one, encompassing 

many of the conditions employed by researchers in the area. 

After enumerating a number of different kinds of manipulative 

conditions which may be defined as antecedents to frustration, the 

authors state, "Although these antecedents differ widely with 

respect to their manifest topographical features , the capacity 

they possess in common to thwart an ongoing response may be 

accounted for by assuming that each functions in some way t o 

arouse an incompatible reaction tendency" (p. 481) . Hence, 

Brown and Farber ' s definition of a frustration state in effect 

equates it with a state of conflict . "The basic assumption 

is made, therefore, that frustration is the consequence of 

either (1) the simultaneous activation of two competing 

excitatory tendencies , or (2) t he presence of a single excitatory 

tendency and an opposing i nhibitory tendency"' (p. 481 ) 0 This 

conflict between opposing tendencies leads to whatever could 

be said to be the unique behavioral consequences of frustration. 

I t is possible, then, to conceive of frustation as the 

consequence of conflict between two opposing response tendencies 

one being the one originally evoked by the situati on, the other 

being some alternati ve response aroused by the frus t rating 

inter fering conditions themselves (as does Ainsel ' s frustrative 

nonreward theory) , but on the other hand, it is s t ill possi ble 

to conceive of frustration as a consequence of the simultaneous 

activation of~ excitatory tendencies, provided they were 

conflictual. I t is fair ly said that Bro~m and Farber, in 

3 



their 1951 paper, viewed the constructs of f rustration and conflict 

as one and the same. In footnote six they state, "We do not 

believe, however, that a useful division can be made at present 

between conflict and frustration. " ind later, "But so far 

as we are aware, no one has formulated a distinction between 

the two constructs of frustration and conflict that rests in 

a convincing way upon demonstrable differences in their 

functional relations t o other constructs or to behavior"' (p. 481). 

Brown and Farber (1951) suggest two major ways in which 

frustration may affect overt behavior. One effect, given 

predominant emphasis, is an increase in the general level of 

motivation, by functioning as an irrelevant drive and summating 

with relevant drives in a particular situation. Hence, 

frustration, adding to the total motivation of the organism, 

may strengthen whatever responses are already strong in the 

situation. Thus, if the goal - directed response is far stronger 

than any other behavior in the situation, frustrating it may 

lead to its occurrence with even greater vigor. Compared wit h 

other drives, however, frustration is unique in that it 

depends upon the arousal of competitive tendencies rather than 

upon conditions of deprivation. The second effect of frustration 

is to produce unique internal stimuli or cues. These stimuli 

may in turn become associated to other responses not previously 

present in the situati on. JiS a cue, frustration might serve 

as a source of new response patterns which may be carried over 

into other situations in which the subject is frustrated . 

In such situations, frus t ration might serve as an tmconditioned, 

4 



5 
conditioned, or discriminative s timulus eliciting new response 

patterns. "Responses to frustration originally restricted to 

a single environment al context might thus be eli cit ed by 

frustration- produced cues in other contexts despite any ostensible 

inappropriateness t hat might characterize such appearance" 

(Brown and Farber, 1951, p. 490) . 

Un.forttmately, the Brown and Farber view of frustration 

has not produced specific research of much volume. Lawson 

(1965 ) has suggested tvo possible r easons: first , the view 

implies that as our knowledge of the basic principle concepts, 

such as drive and conflict , improves so will our under standing 

of frustration; and second, the actual quantitative development 

of a Hullian type of theory is not suf'ficiently advanced to 

test some of thei r more detailed hypotheses. Nonetheles s , 

t he treatment of frustration in behavioral terms received 

its starting impetus from the discussion by Brown and Farber 

(1951 )0 As we shall see, while the efforts of Brown and Farber 

did not stimulate much heuristic interest they did have a great 

influence on Abram Amsel, whos e t heory has produced much 

specific research and has integrated the construct of frustration 

into general behavior theory rather well. 

2. Amsel ' s Frustr a tion Theory 

In recent years, one of the most important advances in 

the study of motivation has been the elaborat i on of the Hull­

Spence tradi tion to include the analysis of frustration. This 

line of theoriz ing was first attempted by Bro.rn and Farber but 

has received its greatest impetus from the work of Abram Amsel 



and his colleagues. 6 

Some time ago, Amsel (1951 ) advanced the poi nt of view t hat 

the major weakness of Hull's inhibition theory was its 

inability to account for phenomena that depended on goal events. 

Al.t that time , Amsel proposed a return to Spence ' s (1936) position, 

thereby modifying the two- factor inhibition theory (IR and SIR) 

s o as to r ecognize frustrative events resulti ng from nonreward 

as a t hird aspect of inhibitiono 

.A'msel conceived of frus t rative inhibition as a learned 

or secondary fonn of unlearned or uncondi t i oned pr imary 

frustration, since he felt it possessed the characteristics of 

an anticipatory response and served as a mediator between 

the external stimulus and the instrumental response. 

However , the notion of frustrative inhibition required 

prior demonstration that nonreward f ollowing extended periods 

of reward had certain active properties. Thus occurred (a) 

a: series of experiments, commencing with a study by Amsel 

and Roussel (1952) , investigating the effects of nonreward on 

the vigor of immediately subsequent responses in an apparatus 

tha t was essentially two r unways in series , and (b ) a study 

of the mechanism of anticipatory frustration, which led event ually 

to the proposal of a theory of frustrative nonreward (Amsel, 

1958). 

A. The Basic Features of Jmsel's Theory 

The conceptual basis of Ams el's t enets is derived f rom 

the Hull-Spence variety of neobehavioris tic theory. This form, 

termed conditioning-model t heory by Lachman (1960 ), combi ne~ 



elements of Pavlovian and Thorndikian conditioning. As such, 

the approach emphasizes the role of classically conditioned 

responses in instrumental learning, and attributes to such 

hypothetical classically conditioned responses the capacity 

to provide feedback stimulation and incentive motivation, and 

to serve as major mediational mechanisms. 

Amsel and Ward (1965 ) provide an excellent introduction 

to this variety of theory. Figure l (from Amsel and Ward, 
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1965, Po 2) presents a schematic representation of the relationship 

between classical and instrumental conditioning in conditioning­

model theory. The upper portion of the figure shows the basics 

of classical and instrumental conditioning. The lower portion 

shows how classical conditi oning is conceived to be involved 

in instrumental learningo Two stages are represented. In the 

first , the classical-conditioned response to goal (rG) is 

formed as part of the instrumental sequence. In the s econd, 

the classical- conditioned response is shown to move forward 

in the behavioral sequence and, through its feedback stimulat ion 

(sG), becomes part of the mechanism for eliciting the 

instrumental response. 

Relationships presented in Figure 1 are based upon a general 

conception of goal events (RG)o Ainsel (1958) proposed that 

goal events were of three kinds:: rewards (~ ) , punishments 

(Ry,) , and frustrations(~). Later, Mowrer (1960) added 

relief as a fourth kind of goal event. This serves to place 

relief and punishment into the same functional relationship 

as reward and frustration. Martin (1963 ) bas shown that this 
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Figure 1. Schema of Pavlovian and Thorndikian learning showing how 
conditioning processes are assumed to be involved in instrumental 
l earning (after Spence, 1956 , p. 60). In this figure and in Figure 2 , 
dashed lines represent classically conditioned, learned connections; 
double lines represent strengthened instrumental connections; solid 
l ines represent unlearned connections ; and wiggly lines represent a 
contingency relationship between the instrumental response and the 
appearance of the goal stimulus in instrumental learning. (From Amsel 
& Ward, 1965, p. 2) 
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Fi gur e 2. Schematic representation of the conditioning of anticipatory 
reward (rR) and the involvement of r and nonreward (S ) in the 
conditioning of anticipatory frustrafion (rF) . (Fr om fill.~e! & War d , 1965 
p . 2 ) 



conceptual trea tment of reward and frustration can a l so be 

applied in an analysis of relief and punishment. However, the 

goal events with which we wi ll be concerned in the present 

thesis are those of reward and frustration. 

Figure 2 presents a schematic of Amsel ' s assumptiom! of 

how reward and frustrative nonreward are involved in s impl e 

instrumental learning. Rewarded trials occasion the development 

of anticipatory r eward (rR). Anticipatory reward moves forward 

in the temporal sequence to become part of the mechanism 

affecting the instrumental response. Incentive motivation is 

said to be operati ng when rR and its feedback stimulation, sR, 

affects the instrumental response. As can be seen in the 

r i ght - hand side of Figure 2, pri mary frus tration(¾,) results 

when nonreward (S R) is the goal event rather than the non-

reward which was anticipated. Hence, frustration is defined 

as nonreward in the presence of anticipated reward (r R). 

Amsel and Ward (1965, p. 2) state, "hticipatory reward and 

nonreward are both necessary, but not sufficient, conditions 

for frustration. Since¾, operates as an uncondit ioned 

response to Snon- R' nonrewards will occasion the ponditi oning 

of rF to the cues of sk. This conditioned response of 

anticipatory frustration move forward in time or backward along 

t he instrument al sequence to affect the instrumental response, 

presumably in a manner antagonistic to that in which rR 

affects the instrumental response. 

9 



Functional Properties of Frustration 10 

Experiments , beginning in the early 1950' s, have demonst rated 

t hat frustrative nonreward (nonreward in the presence of 

antici pat ion of reward) may infl uence behavior in at least 

three ways. First, frustrative nonreward appears to have an 

invigorating or pot entiating effect on any behavior which 

immediately fol l ows it , the so- called frus t r ation effect (FE). 

Generally, this frustration effect is thought of as an 

attribute of primary, unlearned frustration. 

A. clearer understanding of the frustration effect, as 

well as the other functional properties of frustrati ve nonrevard, 

may be gained when viewed wi thin the context of the experimental 

apparatus general ly empl oyedo The apparatus , shown schematicall y 

in Figure 3, has been called a double or tandem runway. In 

an apparatus such as this a rat or other animal is trained t o 

run down two al leys with two goal boxes in serial arrangement. 

In the simples t version of a frustration experi ment, the rat 

traverses runway 1 from the start box and finds food or some 

other reward in goal box 1, then.§. is released into runway 2 

and finds food again in goal box 2. After a number of such 

preliminary trials in which the animal is rewarded successively 

in both goal boxes 1 and 2, t here f ollows a series of test 

trial s in which the food is sometimes omittedi from goal box 1 

but is always found in goal box 2. In this way, the drive or 

arousing properties of frustrative nonreward are reflected by 

an increase in the speed of running in runway 2 following 

nonreward in the first goal box beyond baseline obtained in 
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q,. 
Figure 3. The double-runway appratus for t he study of primary frustr-

" 
ation effects . (From Amsel & Roussel, 1952} 
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Figure 4. An example of f rus tration effect data taken from an experi­

ment by Wagner (1959). R = Reward , N = Nonreward. 



the preliminary period (see Figure 4)o 
12 

Through the use of a doubl e runway apparatus it has been 

possible to separate and measure two responses, each reflecting 

a property of frustrationo Thus far, only one of these 

properties has been mentioned, the frustration effect (FE) which 

is the measure of increased vigor of responding in Alley 2 

following nonreward in Goal 1. The FE may be taken as the 

frustration-motivated response indicative of the magnitude of 

primary frus tration(¾,) that develops in Goal 1. 

The frustrated response and speed changes indicating 

anticipatory (secondary) frustration (rF) are measured in 

Alley 1. The remaining two properties of frustrative nonreward 

are reflected in this measure, namely, (1) anticipatory 

frustration, serving as a drive stimulus whose reduction may be 

reinforcing and to which other responses may be conditioned; 

and (2 ) its inhibition of overt behavior. It seems clear that 

f r ustration also has specific directive effects on behavior and 

that frustration exercises stimulus control over behavior by 

providing characteristic internal cues. These internal stimuli 

have been conceptualized as of two major sorts~ those arising 

dir ectly out of the primary frustration reaction itself, as~ 

sort of feedback (Amsel and Ward, 1954; Amsel and Prouty, 

1959) ; and those arising out of conditioned (anticipated ) 

frustration (A:msel, 1958; Spence, 1960). It is important to 

draw a distinction between these two sources of internal stimulus 

control over behavi or. Stimuli arising out of primary (unconditioned) 

frustration provide an animal with cues for making responses that 
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will take him out of an exis ting f rustrated state; those arising 

out of condit i oned frustrat ion are signal s t hat alert the animal 

to an upcoming aversive event and provlde some basis for avoiding 

this event. 

To summar ize , Amsel (1958, 1962) operationally defines 

"frustrative nonreward" as the absence of reward in the first 

goa lbox of a double-runway apparatus following some minimum 

number of rewards during which incentive (K) has developed in 

the first r unwayo Theoretically, the unconditioned "frustration 

reaction" resulting from frustrative nonreward increases the 

general drive l evel (D) of the organism which in turn results 

in the heightened running speeds offs in the second alley 

of the double- runway apparatus (the "frustration effect" ) . 

The experiments of Amsel and Roussel (1952) , Amsel and Hancock 

(1957) and Wagner (1959, 1963) clearly support this assumption. 

Further , in addition to pri mary unconditioned frus tration, 

Amsel (1951 , 1958, 1962) postulates; a secondary, conditioned 

variety (rF-sF) that comes to be elicited by stimuli that are 

consistentl y paired with the frustrating manipulation. This 

assumption has received support from several experiments 

(Wagner, 1963; Amsel and Surr idge, 1964; Daly, 1968, 1969a, 

1969b, 1969c)o It should be noted that, although several 

limitations have been demonstrated (e. g., McHose and Ludvigson, 

1965) , the pos tulates that have come to be known as "frustration 

theory" have added a great deal of explanatory power to the 

Hull-Spence system. 



C. The Role of Frustrative Nonreward in Partial Reinforcement 
and Discrimination Learning 

Alnsel (1958; 1962 ; 1967) and others (Amsel and Ward, 1965 ; 

Spence, 1960, Ch. 6) have employed the concepts of anticipatory 

reward and frustr ation as outlined in conditioning-model theory 

14 

t o s how that partial reward and discrimination learning i nvolve 

simil ar processes. This theory divides partial reward acquis ition 

and discrimination learning into four stages involving processes 

quite different from the others, especially in regard to the 

operation of the conditioned anticipatory responses. 

In summary, the f r ustration hypothesi s assumes that during 

partial reinforcement acquisition in a runway, ant icipatory 

forms (rR-sR) of the primary response(~ ) to reward are 

classically conditioned in the goal box and generalize to 

earlier segments of the alley (Stage 1) . When rR- sR reaches~ 

certain strength, nonreward elicits primary frustration (11,) , 

which serves as the UCS for the conditioning of rF- sF (Stage 2)o 

Anticipatory frustration evokes avoidance responses which 

compete temporaril y with stronger approach responses evoked 

by anticipatory reward (Stage 3). Since the approach-avoidance 

conflict i n this situation is resolved in favor of approach, 

rF- sr becomes conditioned to approach if acquisition is carried 

on long enough (Stage 4)o It is this conditioning (rF-sF -+ 

approach ) which constitutes the per sistence mechanism of the 

partial reinfor cement effect (PRE) . When rF- sF is encountered 

during extinction, animals which have received par tial 

reinforcement during acquisition respond with conditioned approach; 



continuous rei nfor ced animals , in contrast, respond with 

avoidance. 
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Anticipatory frus t ration becomes conditioned to approach 

during partial rei nforcement because the stimulus sit uation does 

not prov:i.de the opportunity for different ial conditioning of 

rF- sF and rR- sR. However, during dis crimination training 

rR- sR comes to be elicited by the positive stimulus (S + ) and 

rF-sF by the negat i ve stimulus (s- ). A frustration interpretation 

of discrimination learning contends that the stimulus complex 

S--+ rF- sF comes to control responding to the negative 

discriminative stimulus , and S -+ rR-sR to the posi tiveo 

As can be seen, Stages 1 to 3 are conceptualized as being 

virtually identical f or both partial- reward and discrimination 

trainingo .kmsel suggests that it is only during the fourth 

stage that mechanisms are different for partial- reward acquisiti on 

and discrimination learning. A schematic diagram taken f rom 

Amsel and Ward (1965 ) presents the similarities and differences 

(Figur e 5 ) . 

msel and Ward (1965 ) , in a series of experiments, found 

support for the four stage hypothesis . First, a definite 

relationship was demonstrated between discr imination learning 

(measured i n the firs t alley of a double alley maze) and the 

frustration effect (FE) (measured in the second alley). Non­

reward was found to be frustrati ng before a discrimination 

was acquired; after discrimination was acquired, when S-

elicited r F-sF, the FE disappeared. This follows, since nonreward 

i s assumed to be frustrating only in the presence of rRo 
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Second, an increased variability of behavior, expected on the 

basis of approach (rR- sR) .!:!, avoidance (rF- sF) conflict , was: 

observed during the period preceding discrimination. Finall y, 

the amount of prediscrimination experience with the discrimi nanda 

was found to differentiall y influence the rate of discrimination 

learning. 

3. A brief comparison of the two theories 

Thus far, two motivational theories constructed within a 

general behavioral framework have been outlined in some detail. 

Alt hough a detailed comparison of t he Amsel and Br own-Farber 

positions goes beyond the needs of the present r esearch emphasis, 

a brief comparison is provided i n this subsection as one way 

of focusing attention on the principal empirical interest 

of the present investigation. 

As can be seen from the detailed summaries of the two 

positions , there are many similarities between the two theories. 

This is not surprising for both were attempts t o construct 

theories of frustration consonant with Hullian behavioral t heory. 

In addition, Amsel undoubtably was influenced by Brown and 

Farber ' s efforts at dealing with the construct of frustrat ion 

within this behavioral framework. Therefore , the two posi tions 

emerge isomorphic in their suggestions that frustr ation may 

serve as a nonspecific drive which tends to increas e the general 

level of motivation and also functions as cue to which new 

responses and other stimuli may become conditioned. In a recent 

review of the f rustration effect, (Scull, 1973) considerable 

evidence was presented which supports these t wo motivational 
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assumption.so However, it is at this point that the t wo posi t ions 

diverge. 

Where Brown and Farber are most dif ferent from A'msel ' s 

position is in Ainsel ' s use of conditionable antici patory reactions 

(such as rG- sG and r F- sF) and in the antecedent conditions which 

are assumed to lead to frustration. 

One major facet of Amsel ' s theory consists in the assumption 

t hat f rustration, like other responses , can be conditioned, and 

that an organism may, after a series of nonrewarded t r ials , 

come to anticipate frustration. The specific mechanisms under­

lying this effect is rF- sF. The behavior-determining functions 

of this anticipatory mechanism derives mainly f r om the capacity 

of¾- to elicit specific inhibitory (avoidance) responses. The 

appearance of anticipatory frustration is explained by the 

Brown- Farber t heory without the added assumption t hat frustration 

is directly condit ionable. From the viewpoint of the Brown­

Far ber t heory, t he introduction of nonrewarded trials after an 

organism has been repeatedly reinforced for approaching a goal 

would be expected to lead to the development of avoidance 

tendencies. Through the operation of stimul us generalizat ion, 

t hese tendencies could be elicited along with approach tendencies, 

in the alley leading to the goal boxo Since frustration is 

assumed to arise from the competition between one excitatory 

tendency and another, it follows t hat frustration could thus 

be generated prior to reaching a goal (Brown, 1961). From 

the foregoing, we see one particularly important distinction 

between the Bro,m- Farber and Amsel positions. Ams el gives 
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frustration the systematic status of a response, which leads to 

the conclusion that frustration can be conditioned and can be 

elicited in complete or in fragmentary form by appropriate stimuli. 

On the other hand, the Brown- Farber position suggests that 

variations in the frustrated response can be accounted for by 

t he mechanism of stimulus generalizat i on and the learning of 

new responses to cues attending conflict. This difference 

between t he mechanisms postulated by each theory to account 

for changes i n the f rustrated response is int riguing, and wel l 

wor th empirical consideration. Hmrever, the present investigation 

is primarily interested in the antecedent conditions which are 

postulated by the two theories t o produce frustrati on. What 

must come f irst is the demonstration t hat conflict alone, 

without elements of nonreward, can evoke an increase in the 

general l evel of motivat ion in t he organism; an effect which 

has been reliably demonstrated to occur following "f r ustr ative­

nonreward." 

Amsel operationally defines f rustration as t he consequence 

of nonrewarded trials following the experience of rewarded 

trials. This is a clear and precise operational definition 

of conditions antecedent to f r ustration. Hence Amsel has 

provided one basic operation antecedent to frustrat i on, r ather 

than some of the elaborate lis ts of variables and conditions 

that can l ead to frustration offered by many other frustr ation 

theorists. On the other hand, Brown and Farber suggest that 

frustration may result f rom operat ions which set the occasion 

for the simultaneous activation of!& competitive excitatory 
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or excitatory- inhibitory tendencies, not just frustrative or 

punishing ones. Several conclusions emerge : (1) the two sets:; 

of operations may be distinct, although given the r ight 

circumstances Amsel 's oper ations may be subsumed under those 

of Brown and Farber; (2) the Brown- Farber position encompasses 

a larger set of antecedent conditions defining frustrating 

situat i ons within its operations; and (3) whi le the Brown­

Farber positi on is more general it need not be any less preci se 

than Am.sel ' s operational definition. 

In summary, both theories regard frustration as having two 

primary effects : (1) it r esults i n an increment to the general 

l evel of motivation, and (2) it provides distinctive internal 

stimuli. Ax this point they diverge. Amsel postulates the 

anti~ipatory frustration mechanism t o account f or behavior­

determining functions of frustration, whereas Br own and Farber 

rely on stimulus general ization and competing (but not 

necessarily frust rative) SG' s: produced in the conflict sit uat i on 

to account for "frustration" reactions . However, the 

difference between the two theories in the operations hypothesized 

to result in a frustration effect is of primary importance to 

the empirical emphasis of the present papero 

4. Proposed research 

Amsel ' s frustrative- nonreward theory (1958; 1962) has been 

one of the most recent , and by far the most heuristic, attempts 

at i ntegrati ng the construct of frustration into a behavioral 

frameworko His ultimate aim was to enable a modified form of 

Hullian theory to deal with some classic unsolved learning pr oblems 



in an adequate, even elegant, way. However, Scull (1973) in a. 

r ecent review of the Amsel frustration effect has concluded 

that the success of his theory in dealing with findings relevant 

to the FE has been rather limited. But, on the other hand, 

several alternative theori es have not fared any better. Scull ' s 

feeling was that the double runway is a much more complex 

situation than is commonly thought. 

It is proposed that several limitations of Amsel's theory 

are related to its rather limited defining operati ons. For 

example, McHose and Ludvigson (1965 ) have presented data 

suggesting that rG and RF do not covary. Recently, Brooks 

(1969), Capaldi and Waters (1970), and McCain (1966) have found 

a frustr ation effect after a small number of trials and 

following a trials sequence in which nonreward was not preceded 

by rewardo &nd most recently Scull (1973) has reviewed some 

findings in the research areas of magnitude of reward, prior 

training, variations in the frustrated response, and incomplete 

incentive reduction. that are inconsistent with predictions 

from Amsel ' s position. 

Several of these inconsistencies and ambiguities might 

be resolved by investigating whet her a frustration-like effect 

result s fran simultaneous activation of two competitive 

excitatory tendencies, but without nonreward or frustration as; 

such. Such a possibility returns to the position of Brown 

and Farber (1951). 

Unfortunately, the positi on of Brown and Farber has not 

received much specific investigation. It is unclear empirically 

21 
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whether conflict , as such, bas effects which might usually be 

attributed to frustrative nonreward, the inception of which i s 

confounded with conflict. King (1972) examined the extent t o 

which an approach- avoi dance conflict situation i.nvolves 

frustr a t i ve-nonrewardo He found t he conflict - nonreward group 

t o have a greater inhibition of approach than the frustrative 

nonreward group. Wong, Scull, and Amsel (1970) investigating 

whether approach training i n the face of quinine aversion would 

lead to greater resistance to extinction as predict ed by 

Amsel ' s counterconditioning theory, found that while this 

treatment resulted in inferior acquisition performance, i t had 

no effect on resistance to extinction. However, previous 

studies of this type conducted i n their laboratory have produced 

both negative and positive results. A major problem with all 

of these forementioned studies is that t hey have manipulat ed 

goal events in such a way tha t aver sive or punishing events, 

which may have pr imary drive- inducing pr oper ties in and of 

themselves, are confounded with the approach- avoi dance confli ct. 

Wright (1969) proposed the paradigm of approach- appr oach 

conflict as one method by which relatively pure competing 

tendencies, unconfounded with primary aversive properties, 

may be induced as an experimental condition. Using a spati al ly 

balanced 70 :30 probability- learning task within a Y maze 

apparatus, 16 f r ee choice experimental and 16 yoked control Ss 

were run. Running speeds withi n the first and correction 

alleys were found t o be significantly faster for the experiment al 

group. A correction procedure which involved a retrace t o the 



start box rather than the traverse alley also produced faster run­

ning speed . Since nonreward effects were considered to be minimal, 

experimental effects were attributed to conflict-induced drive. 

Yet, even in this study, presence of nonreward (as delayed reward) 

could still be argued, and might have produced an aversive in­

fluence which possibly confounded results . 

The present investigation will extend the use of approach­

approach conflict as an operation for the investigation of "frus­

tration- like" effects . The demonstration of "frustration effects" 

as a reliable phenomenon and as a consequence of nonreward has 

been well documented (Scull , 1973) . However, that such effects 

may be the consequence of conflict operations unconfounded with 

the experience of nonreward , as suggested by the Brown-Farber 

position, has never been experimentally demonstrated . In fact , 

only a few early studies have even manipulated approach- approach 

conflict (Godbeer, 1940; Hovland and Sears, 1938; Klebanoff, 

1939) , much less apply it as an experimental condition in the 

study of frustration effects . Therefore, the purpose of the 

present study was to attempt such a demonstration, for only after 

such a demonstration may other more specific details of the Brown­

Farber theory be analyzed and empirically based theoretical com­

parisons be made . 

The general experimental strategy was as follows : traditional 

frustr ation methodology is extended to a simul taneous di scrimin­

ation task , employing as apparatus, a straight double runway maze 

in which the first goal box is divided into two parallel chambers. 

23 
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This apparatus is essentially the same as that used in the Amsel 

studies (beginning with Amsel and Roussel , 1952). It provides a 

first , plus a second alley component such that increments in the 

general level of motivation (as measured by an increase in the 

second alley running speed) could be measured following experi­

mental operations. The first alley running speed provides a 

measure of the affect of experimental operations on operant be­

havior occurring during approach to the first goal box (GB 1) . 

Light and dark chambers at GB 1 serve as discriminative stimuli 

occasioning reward, nonreward, or partial reward . Acquisition 

of discrimination appr oximates differential conditioning with a 

guidance procedure of closing off the entrance to one side of GB 1 

with a Plexiglas door, thus forcing a response to the other side 

while maintaining simultaneous presentation of the discriminanda 

of both sides . This methodology provides experimental conditions 

which subject different groups of adult male , Long- Evans strain 

rats to experiences of conflict without frustrative-nonreward , 

conflict with frustrative- nonreward, and two traditional proced­

ures , the equivalent of frustrative- nonreward and continuous re­

ward within a simultaneous discrimination task . The conflict 

without frustrative-nonreward Ss are trained to an S+ discrimin-

andum and then made to choose between two S+ GB 1 chambers, being 

rewarded regardless of which one is chosen . Conflict with frus­

+ trative-nonreward Ss are trained to an S- discriminandum occasion-

+ 
ing partial reward and made to choose between two S- chambers , 

receiving nonreward regardless of which one is chosen . Subjects 



24a 
in the frustrative-nonreward condition are trained to ans± discrim-

inandum occasioning partial reward and Ss in the continuous reward 

condition are trained to an S+ discriminandum occasioning continuous 

reward . During experimental trials, 1s in both groups are not given 

a choice between chamber s . Rather , frustrative-nonreward Ss are 

+ forced to the S- chamber and continuous reward Ss are forced to the 

S+ chamber , and there receive nonreward and continuous reward, res­

pectively . I nclusion of the t r aditional frustrat ive-nonreward and 

continuous reward conditions provide two baselines, one for behavior 

as a consequence of the conflict and frustration inherent in the oper­

ation of frustrative-nonreward , and another baseline for behavior as 

a consequence of continuous reward, without elements of conflict or 

frustration . 

Two experiments are proposed . In the first experiment, exper­

imental operations are interspersed during discrimination training 

which involves forced 'trials to S- occasioning nonreward. In the 

second , experimental operations follow the acquisition of discrimin­

ated approach achieved through a training procedure of consistently 

guiding approach responses to the S+ chamber and eliminating any 

guided trials to S- . Thus , these experiments differ in the proced­

ures used to establish stimulus control , equated practice to both 

sides of GB 1, and sequential placement of experimental trials in 

relation to training trials. Both experiments equate groups in 

terms of acquisition t r ials, amount of reward , and other motivational 

and association variables known to affect running speed . In addition, 

steps are taken in both experiments to reduce spatial-positional 



preferences and odor cues. Detailed descriptions of the two 

experiments are presented in the following chapters. 
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Chapter II 

Experiment I 
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In its most gener al form, t he experiment may be conceptualized 

as a two- between by one-rithin mixed design. The two between 

factors are Discriminative Stimuli and Experimental Groups, 

having t wo and four levels respectively. The former is of 

minor interest; i t merely controls possible light no- light 

preferences by having one group with L+D-, t he other with 

D+I-o The l atter , Experimental Groups, embodies the major 

independent vari.ableo Criterion Trial Blocks constitute a 

15 level within factor. Five dependent measures of locomotor 

perfor mances are availabl e . Because of the within-$ factor, 

analyses of the data necessarily had to be performed as 

separate univariate analyses of variance. Hypotheses concerning 

each of these factors are now considered. 

Hypotheses~ expected findings 

No differential effect is expected as a function of the 

discriminative stimuli; nor is i t expected to contribute to 

an.y interactiono Therefore, if the factor of Stimuli is 

found to be nonsignificant in the general design, then Groups 

can be collapsed over this factor. 

A. differential effect of the experimental conditions 

operationally defining the experimental groups i s expectedo 

Interactions of which Groups are a component are al so expected 
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to be significant, since the hypothesized group differences 

will emerge only with learning trials . The primary comparison 

is of performance levels between Conflict Only (c), 

Frustration plus Conflict (Fe), Frustration with inherent 

Conflict (F), and Non- Conflict Non- Frustration (0) groups. 

Since conflict operations involve two parallel Goalboxes (GB 1 ) 

and the Amsel paradigms of Frustration only one, then two 

Frustration plus Conflict groups are required: one having 

Frustration in the context of two parallel GB l ' s , the other 

with only one GB 1. These are groups FC and F, respectively. 

If the effects of frustration plus conflict are additive, 

then the conflict- only (c) performance should fall somewhere 

between the F/FC and O groups. This difference is expected 

to occur after discrimination is learned in the initial phase 

of discrimination training, most likely after the first five 

blocks of trials . If conflict proves not to be an independent 

variable, or exerts little differential effect, then the 

intensity of behavior seen under conflict-only condition 

should be indistinguishable from that under continuous 

reinforcement, while the responses of .§.s experiencing frustrative 

nonreward should converge with responses of .§.sunder the 

conflict plus frustrative nonreward condition. 

The Experimental Groups X Criterion Trial Blocks interaction 

should supply the most valuable information regarding the 

manipulation under investigationo The interaction should be 

significant for all five dependent variableso Unfortunately, 

the exact shapes of the acquisition curves of the individual 



groups can not be predicted accurately, since previous studies 

employing procedures analogous to the present study do not 

existo It seems reasonable, however, to expect negatively 

accelerating curves for each of the experimental groups, in 

line with the usual shapes of learning curves with speeds 

plotted against practice. Maximum rise for each of these 

curves should occur within the first five trial blocks and 

thereafter begin to diverge to different asymptotes. 

The Criterion Trial Blocks factor should be significant, 

if trivial, as a function merely of learning. The shape of 

the average acquisition curve should normally be negatively 

accelerated, with maximum rise occurring within the first 

five blocks of the 15 Blocks of trials. The components of 

t r end most descriptive of the curve should be linear and 

quadratic. However, a significant higher- order component of 

trend may be found, because the large number of degrees 

of freedan for Blocks allow an increased chance of significant 

inflection. 

A. summary of the expected findings within the context 

of the general experimental design is shown in Table I. 

Multiple compariso11$ of Group means are planned for all 

five dependent measures. The differences between groups 

over acquisition will be examined in three averaged blocks 

of Criterion Trials -- initial, middle, and final five- block 

segments. Expected rank orders of the groups over acquisition 

segment s for the five dependent measures are presented in 

Table II. 
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Table I 28 

General Design 

A Summary of Expected Findings 

Dependent Var iables 
Source df Start 1 Run 1 Goal 1 Start 2 Run 2 

Between 23 

Discrim . Stimuli 1 NS NS NS NA NA 

Exp er. Groups 3 SIG SIG SIG SIG SIG 

D. S. X Groups 3 NS NS NS NA NA 

§__s / D. S. X Groups 16 

Within 336 

Criter ion Blocks 14 SIG SIG SIG SIG SIG 

Blocks X D. S. 14 NS NS NS NA NA 

Blocks X Groups 42 SIG SIG SIG SIG SIG 

Blks . X Grps. X DS 42 NS NS NS NA NA 

§__s I Blocks X Grps. 
X D.S. 224 

Total 359 

N. B. SIG= Significant. NS= Nonsignificant . NA Not Applicabl e . 



Dependent 
Variable 

Start 1 

Run 1 

Goal 1 

Start 2 

Run 2 

Table II 29 

Rank Orderings of Experimental Groups 

Over Three Sets of Criterion 

Trials Segments 

Segments of Criterion Trials 
Initial Middle Finals 

O=C=F=FC O>C>F>FC O>C>F>FC 

O=C=F=FC O>C>F>FC O>C>F>FC 

O=C=F=FC O>C>F> FC O>C>F>FC 

FC=F=C=O FC>F>C>O FC>F>C>O 

FC=F=C=O FC>F>C>O FC>F>C>O 

N.B. Rank orders are in respect to r unning speed . Mneumonics in 

t he body of the table refer to experimental groups . See Table I for 

operational distinctions between groups . 



Subsections of the overall design allow for two within-S 

comparisons. In the first of these, rewarded and nonrewarded 

training trials over trial bl ocks for each of the four 

experimental groups will be comparedo This analysis tests 

the hypothesis that within-:§. frustr ation effects, of the 

kind proposed by Amsel, would emer ge as Blocks progressed. 

The analysis supplies a test of the effect of differential 
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reward and t he ability of the modified apparatus to el icit 

frustration effectso The second within-:§. analysis is a comparison 

of Rewarded Training trials to Criterion t r ials and is more 

important to the thesis . It is planned as a support to the 

overall analysis. Consequently, it is hypothesized that 

differential effects due to experimental conditions within-:§.s 

will be found for Groups c, FC, and F. No effects are 

expected for Group o. 

A. post 1!2£, test of the success of discrimination training 

immediately will follow the experiment. The test involves 

the simultaneous presentation of darkened and lighted parallel 

halves of GB 1. Subjects have free access to either side 

and must choose one or the other side. The test should find 

that Groups C and O consistently choose the S+ side rather 

than the S- side. Group FC should not show a consistent 

choice of either stimulus, since both occasion partial 

reward in ratios usually not discriminable. Group F §.s 

should choose the stimulus to which they have been consistently 

guided since they will not have had any experience with the 

alternati ve stimuluso 



This S+/S- discrimination will be presented for five 

post- experiment trials, the discrimination criterion being: 

five out of five choices of S+ (Groups C and 0) or s60 

(Groups FC and F) indicating perfect discrimination, four out 

of five indicating an error, and two or more errors indicating 

a position habit. 

METHOD 

Subjects. Twenty-four experimentally naive Long-Evans 

hooded, male rats from the closed colony in the Department 

of Psychology served as .§.s. Their ages ranged from 80 to 

90 days at the start of training. Assignment to experimental 

conditions was random. A:fter assignment they were housed 

individuallyo 

Apparatus. The apparatus was a straight double runway 

with Goal Box 1 divided to form two parallel chambers. 
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The various components of the apparatus , arranged successively, 

were a start box, a first runway, a first goal box split into 

two parallel halves, a second runway, and a second goal box. 

The start box (SB) measured 30.48 cm long by 7.62 cm wide. 

Entry to SB was gained via a hinged door on the end of SB 

or from the top of SB by a hinged clear plexiglas lid. 

Exit from SB was controlled by an opaque sliding metal door. 

Runway 1 measured 88. 90 cm in length. Its width increased 

from 7.62 cm at the SB end to 21.59 cm at the GB 1 end. 

Goal Box (GB 1) was divided dolm the middle to form two 

separate chambers measuring 35056 cm in length by 10.16 cm 

wide. Ea.ch side of GB 1 had its o~m food cup, a clear plexiglas 
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s liding door at the entrance and a metal sliding door which 

permitted exit into Runway 2. Mounted through the outside 

wall of each side of GB 1 was a 7.5 watt clear night light 

bulb which generally illuminated its entire box. Each light 

could be used as a discriminative stimulus independently 

of the other. Runway 2 length was 274. 96 cm overall, and 

21. 59 cm wide at GB 1 exit, narrowing to 10. 16 cm after a 

distance of 63. 50 cm. The remainder of Run 2 was 10.16 cm 

wide. A sliding opaque metal door led to Goal Box 2 (GB 2) 

which was 35.56 cm long by 10. 16 cm wide. The food cup for 

GB 2 was recessed in the floor. The inside surfaces of 

SB 1, Runway 1, and GB 1 were painted semigloss white , and 

the remainder of the maze a high gloss gray. Sides of the 

entire apparatus were 14.61 cm high. The apparatus covered 

with clear plexiglas throughout , hinged to allow access to 

all components. 

Five running- speed measures were available: Start 1, 

Run 1, Goal 1, Start 2, and Run 2. Run timing was accomplished 

by a sequence of photocells connected through Hunter Photo­

Control Relays (Type 120) to Hunter klockounters. Timing 

of the Start l segment began with the opening of the sliding 

door at the SB exit and lasted until.§. activated the 

photocell located 15. 24 cm from the SB. Tripping this photocell 

activated the timer for the Run 1 segment. The next photocell 

was located 60.96 cm f rom the end photocell of the Start 1 

segment. Tripping this photocell stopped the Run 1 timer 

and started the Goal 1 segment timer. The photocell which 



ended the goal segment was l ocated 20032 cm into GB lo The 

total length of the Goal entry segment was 34029 cm. Opening 

the GB l exit doors tripped microswi t ches which began t he 

Start 2 measure. A photocell located 33. 02 cm f r om the GB 1 

exit stopped the Start 2 measure and started the Run 2 
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measure. The Run 2 segment was 60. 96 cm long. The experimental 

room was dimly i l luminated. Potentiall y distracting extramaze 

cues were screened from all intramaze locations. Figure 6 

presents a schematic of the apparatus. 

Procedures. 

Drive/Incentive Operations. I n all phases, §_s were fed 12 

grams lab chow a day, 60 minutes after completion of their 

running. They were placed on a 12 gram 22 hour food deprivation 

14 days prior to the start of running and were maintai ned on 

this deprivation throughout the experiment. On each of four 

days immediately prior to start of running, 45 mg and 100 mg 

Noyes pellets (with 2<:tf, sucrose added) and identi cal with the 

pellets used throughout, the experiment, were given t o the §_s 

before receiving their daily rationo Water was always availabl e 

in the home cage. 

On each of f our days prior to the first day of t r aining, 

§_s were placed in the apparatus individually and allowed 

five minutes of exploration. On the fifteenth day of 

deprivation, the experiment began. 

Overview of Experimental Procedure. The actual experiment was 

run for 15 consecutive days. On each day, one block of five 

trials was run. Each block consisted of two types of trials: 



Start 1 l:{un 1 Goal 1 

SB RUNWAY 1 GB 1 

Start 2 Run 2 

RUNWAY 2 

100 CM 

~ 

Photo Cells ------- -

Clear Plexiglas Doors ,.•· 

Opaque Metal Doors - - -

Figure 6. Scale schematic sketch of double runway maze . Apparatus to scale of 20 to 1. 

GB 2 

w 
.i,--



the first four were Training trials and employed procedures for 35 

developing (a) discrimination between S+ and S-, and (b) 

equalizing preference for GB 1 side. The fifth trial was a 

criterion trial during which the experimental operations 

which distinguished experimental groups were performed. 

Because of the complex nature of the procedures employed on 

Training and Criterion trials , they will be discussed in 

more detail in separate sectionso 

Throughout Training and Criterion trials, lighted and 

unlighted pilot lights which illuminated or darkened the 

parallel chambers of GB 1, served as discriminati ve stimuli 

denoting reward, nonreward, or amount of partial reward. 

Since previous literat ure reported a differential effect due 

to light and dark discriminative stimuli, stimulus condition 

was made an independent variable and counterbalanced within 

pairs of experimental .§s. Therefore , for every.§ within an 

experimental group for which light was positive and dark 

was negative (L+D-) t here was another S for which dark was 

positive and light was negative (D+L- ). 

The §.s were run in platoons of eight §.s each - one.§. 

and its stimulus- counterbalanced mate from each of the four 

experimental -groups. There were three such platoons. Each 

platoon was run in the following subject sequence: Conflict 

only (L+), Conflict only (D+), Nonconflict Continuous Reward (L+), 

Frustration plus Conflict (D+), Frustration only (L+) , and 

Frustration only (D+) o The general running procedure 

on all trials was to take an.§. from its holding cage 

and place it in the start box. After three seconds the 



metal exit door was opened and the animal allowed to run to 

GB 1 . At GB 1 the.§. encountered either Training or Criterion 

operations. Once.§ entered GB 1 the plexiglas entrance door 

was closed. If the animal was to receive reward on that 

trial a 45 mg Noyes pellet (20% sucrose added) was present 

in the food cup and.§. allowed to eat i t. Regardless of the 

presence of reward or nonreward, the.§. was confined for 10 

seconds on all trials. After 10 seconds the metal exit 

door of GB 1 was opened and .§. was allowed to run dolm t he 

second Alley and i nto the dark GB 2. GB 2 was always rewarded 

with a 100 mg Noyes pellet (2o% sucrose added). Mter 

confinement of 10 seconds in GB 2 the animal was taken out 

and placed in its holding cageo The maze was wiped with soap 

and water between each run. When each.§. had been run once, 

the cycle of .§.s was repeated in the same order until each 

.§. was run for five trials. 

The same run- order procedure was repeated for .§.sin 

the second and third platoons. 

The order in which platoons were rtm was randomized from 

day to day. 

Training Trials. Training trials involved a slightly modified 

simultaneous discrimination task approximating differential 

conditioningo On each trial t he lighted and unlighted sides 

of GB 1 (light and dark being the discriminative stimuli) 

were simultaneously presented. What differentiated the 

procedure of t hese Training trials from the usual simultaneous 

discrimination procedure was that an .§.'s response was guided 
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to one or the other sides of GB 1 by closure of the opposite 

plexiglas entrance door. On Training trials the.§. was not 

given a choice between sides. Unlike the usual discriminative 

conditioning, the procedure used on Training t r ials subjected 

.§. to both S+ and S- on every run, but response to stimuli 

were fixed by E to one or the othero The guiding procedure 

controlled .§. ' s experience with each of the discriminative 

stimuli; the percentage of reward associated with each stimulus 

was determined by the Experimenter. As an example, one 

bl ock of Training trials for a.§. might be the following :-

first the left side of GB 1 might be dark and the right side 

lighted; the position of the light and dark stimuli randomly 

altered between runso Now a Training trial is run, with .§. 

guided to the dark, left, side of GB 1 and rewarded ; on the 

second trial, .§.might be guided to the lighted, right side 

of GB 1 and not receive reward. At this poi nt the sti muli 

positions might be reversed; on the third trial, .§. might be 

guided t o the lighted, now left, side again and not receive 

reward; and on the fourth trial, .§. might be guided to the 

dark, now right, side and receive reward. Thus a series of 

diff erential conditioning trials was presented within the 

context of a guided simultaneous discrimination task. 

The specific details of procedures used during Training 

trials for each experimental group are as follows : 

Conflict without Nonreward (c~. The light-dark discriminative 

stimuli were simultaneously presented in the two-parallel 

chambered GB 1 on each Training trial. Discriminative stimuli 



were counterbalanced within the group so that half the Ss 

were in a LlOO and DO condition and the other half were in 

a D100 and LO condition. Training trials were guided by 

closure of the opposite GB 1 plexiglas entrance door . Two 

trials in each block were guided to S+ and two to S-. S+ 

was always rewarded (s100) and S- was never rewarded (sO). 
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A Ge11ermnn sequence determined reward or nonreward occurrence 

on any given trial . Because reward/nonreward was related 

to stimuli in this group the side to which a§. was guided 

was determined by the position of the Stimuli in relation 

to the sides of GB 1 and by the reward/nonreward sequence. 

Subjects in Group C were always run first in a platoon. 

Within Group c, an.§. in the LlOO/DO stimulus condition was 

run before an.§. from the D100/LO condition. 

Nonconflict without Nonreward (o). The Training trial 

procedure used for Group O was exactly the same as that 

used for Group c. The groups differed only in that pairs 

of .§.sin Group O formed yoke- mates t o pairs of .§.sin Group c. 

Yoking means, for example, t hat the response of an.§. in 

Group O, stimulus condition LlOO/DO was guided s o as to 

duplicate entirely the stimulus , reward, and GB side 

conditions experienced by its yoke- mat e in Gr oup c, stimulus 

condition Ll OO/DO. Group O subjects were run following §.s 

in Group c •. LlOO/DO Ss were run before DlOO/LO .§.s. 

Conflict with Frustration (Fe) . Light and dark discriminative 

stimuli were simultaneously present in GB 1 on each training 

trial . Discr iminative stimuli were counterbalanced within the 



group so that half t he 2,s were in the L60/D40 condition and 

half were in the D60/L40 condition. Trials were guided by 

using the plexiglas entrance doors to GB 1 . Two trials in 

each block were guided to S+ and t wo S-. S+ was par tially 

rewarded 6(1/o of the time and S- was rewarded 4(1/o of the time, 

determined over the ent ire experiment. A Gellerman sequence 

independent of t hat used for Group c, determined reward or 

nonreward on a given trial. The s i de to which 2, were guided 

followed the sequence formed for Groups Cando. Group FC 
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.§.s were run following group O and an .§. from Stimulus condition 

L60/D40 was run before one in condition D60/L40. 

Frustration only (F). Stimuli were counterbalanced within 

the group so that half of the 2,s were in L60 and half were in 

D60 stimulus conditions. A double GB 1 was used in which 

light and dark discr i minative stimuli were simultaneously 

presented. However, ,2s in Group F were consistently gui ded 

to only one stimulus condition or the other. The relevant 

stimulus was parti ally rewarded 6(1/o for t he f ive tri al block. 

The s equence of reward within any gi ven block duplicated that 

of Group FC. Since position of stimuli was randomly alt ered 

over trials and Group F .§.s were consistently guided to one 

or the other of the stimuli, the side to which a.§. was guided 

varied randanly with the sequence determi ned for the position 

of stimuli. As for the other groups , Ii50 .§.s were run before 

D60 .§.s. 

Several principles inherent in Training trials should be 

noted: 
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1 . The discriminative Stimuli (GB light or GB dark) were 

counterbalanced within groups. Therefore, for half of the §.s 

in each group light uas positive and for the other half dark 

was positive . 

2. The alternating spatial positions of the discriminative 

light- dark stimuli on successi ve training trials throughout 

the experiment were determined by the same Gellerman sequence 

for all §_s. 

3. Independent sequences of reward- nonreward wer e determined 

for Group C and Group FC. Group O followed the same reward 

sequence as Group C; Group F followed the sequence determined 

for Gr oup FC. 

4. Because r eward/nonreward was related to stimul i in Groups C 

and o, the sequence of reward-nonreward also determined the 

side to which §_sin these groups would be guided. I n order 

to equate experience with spatial positions of GB sides, 

the ,2s in Group FC were guided to the same side as Gr oups C 

and o. Because Group F §_sin the two stimulus- counterbalanced 

conditi ons were consistently guided to only one appropriate 

stimulus , the pos ition of that stimulus on any given trial 

determined the side to which ,2s would be guided. The 

randomizat ion of spatial position of stimuli in relation to 

GB 1 sides insured equal exper ience with GB sides for §.s 

in Group F. 

5. By using GB 1 entrance doors to guide Ss ' responses on 

Training trials , a 50/50 ratio of spatial position experience 

was achieved in all exper imental groupso 
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Criterion t r ials. The last trial of the five trial block 

was used as the Criterion trial. Experimental conditions 

on criterion trials represent the main independent variable. 

The experimental operations which distinguished experimental 

groups were as follows: 

Conflict wi thout Nonreward (c) . S+ was simultaneous:ly presented 

at both sides of GB 1; both entrance doors were open and an 

§_ had a choice of either side. Which ever choice the .2, made, 

the response of entering the GB was rewarded loo% of the 

time. Therefore, this condition was designated as approach­

approach conflict and is operationally defined as a free­

choice run to the simultaneous presentation of S+ in 

parallel chambers of GB l o "Without nonreward" is operationally 

defined as loo% reward associated with S+. 

Nonconflict without Nonreward ( o). The stimulus and reward 

condi tions on Criterion t r ials for Group O were the same as 

for Group c. The operations distinguishing Group O dif fered 

from those of Group C i n that rather than an Sin Group 0 

having a choice of sides, its response was guided by the 

plexiglas doors t o the side that its yoke- mate in Group C 

had chosen. Therefore, if the Dl OO .2, in Group Chad entered 

the left side of GB 1, then the DlOO yoke-mate in Group 0 

woul d be guided to the left side of GB lo Responses of 

Group O Ss on Criterion trials were rewarded loo% of the 

time. Nonconflict was operationally defined as not having 

a choice between the two S+ sides of GB 1. The operational 

definition of Without nonreward was presented in Group c. 
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Frustration with Conf'lict (Fe). For Group FC, discriminative 

stimuli had an associat ed reinforcement ratio of S±
6
Js:
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over the experiment. During Criterion trials the light-dark 

discriminative stimuli were presented simultaneously in GB 1. 

Both plexiglas entrance doors to GB 1 were open and the.§. 

had a choice of either side. Which ever choice was made, 

the response of entering the GB was never rewarded. 

Therefore, the conflict condit ion was operationally defined 

as a free choice run to the simultaneous presentation of 

stimuli occasioning partial reward. Frustration is operationally 

defined, in this context, as nonreward following the expect ation 

of reward. 

Frus t ration only (F ). The experimental conditions defining 

Group F were intended to approximate an Amsel Fru.strative­

nonreward group within the context of a simultaneous discriminati on 

task. During Criterion trials both stimuli were present in 

GB 1 . However, .§.sin Group F were always guided to their 

assigned discriminative stimulus occasioning partial reward 

(either L60 or D60). As on Training trials, the alternate 

stimulus was irrelevant , since .§.s were never allowed to 

enter that GB side and experi ence reward or nonreward. 

Reswnses of Group F .§.son Criterion trials were never 

reinforcedo Frustration, within this context, is operationally 

defined as nonreward following the expectation of reward. 

Aside from experimental manipulation in GB 1, the general 

running procedures of Criterion trials followed those employed 

on Training trials . The main distinctions of Criterion trial s 
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and Training trials lie in the experimental condit i ons 

occurring in GB 1 . 

A. summary of experimental operations defining groups 

is presented in. Table III. 

Discrimination Test Procedure. A. post M,£ test of the 

success of discr imination training was done on the day 

immediately following the fif teenth Block of Experiment I . 

On each trial, light and dark discriminative stimuli were 

simultaneously presented in the parallel halves of GB l ; 

Ss were given free access to either side and required to 

choose one of them. Five such trials were run. Position 

of the discriminative stimuli were randomized over trials . 

For each group reward/nonreward ratios associated with each 

stimulus remained the same as in the act ual experiment, but 

amount of reward obtained was naturally contingent upon ~ •s 

correctp discriminated response. Subjects were run in 

platoons and i n the same ~- wit hin-platoon order as in the 

actual experiment. As always, the maze was wiped between 

each.§.. Data on run times were not recorded since only the 

choice of discriminative s timulus was of interest. 

RESULTS 

ill original running time scores were transformed to 

their reciprocals i n order to i nsure homogeneity of variance 

within the t r ansformed scale. The original and t ransformed 

data are recorded in Appendix B. 

A spurious Goal 1 score for a ~ in Group O, stimulus 

condi tion 1100/DO, occurred on the Criterion trial of Block 7. 



Experimental Groups 

1 . Conflict without 
Nonreward(C) 

2. Nonconflict 
without Nonreward 
(0) 

3. Conflict with 
Frustration (FC) 

4. Frustration only 
(F) 
(Amsel control) 

Table III 

Sunnnary of the Operations Defining Experimental Groups 

Description of Conditions 
Disc. Stirn. & Training Trials 

Reinforcement Rate 1 2 3 4 
Criterion Trial 

5 

Double GB 1. Trials guided by GB 1 
doors. Half to S+ half to S- . S+ 
always rewarded. Stimuli counter­
balanced. 

Double GB 1. Trials guided by GB 1 
doors. Half to S+ half to s-. s+ 
always rewarded. Guided to S+ on 
Criterion trial - Training and Cri 
terion trials yoked to Grp. C ls. 

Double GB 1. Trials guided by GB 1 
doors. 60/40 reinforcement rate -
random in 5 trial blk. Gellerman 
sequence determines position and 
reward. Criterion trial nonrewarded. 

Double GB 1. S60 is only stimulus to 
which ls are guided. Other stimulus 
is irrelevant. Reward is 60% for a 
blk. and yoked to Grp. FC. Criterion 
trial nonrewarded. 

1100 
DlOO 

1100 
DlOO 

L60 
D60 

L60 
D60 

DO 
LO 

DO 
LO 

D40 
L40 

I rrel 
Irrel 

Gellerrnan sequence 
determined position 
of stimuli & reward. 

Sequence yoked to 
Group C. 

Gellerman sequence 
determined position 
of stimuli & reward. 

Sequence of reward 
yoked to Group FC. 

S+ S+ 
Free 
Choice 

s+ s+ 
Yoked to 

Grp. C 

s60 s40 
Free 
Choice 

s 60 Irrel. 

Guided 
to s60 

N.B . Discriminative stimuli used were lighted (L) and unlighted (D) pilot lights . GB 1 stands for 
Goal Box 1. Numbers under reinforcement rate indicate percent reinforcement of each stimulus. Symbols under 
Criterion Trial indicate what discriminative stimuli were presented in GB 1 on that trial. .i:-­

.i:--



This was corrected by giving the§. a score equal to the mean 45 

of the scores achieved by the other §.sin this cell. Substituting 

the mean of the sample is considered to be the most acceptable 

of the various methods of substitution, alt hough technically 

one degree of freedom is lost. Overall analyses performed 

with and without correction found that correction made little 

difference to the probability of resultso The analyses on 

Goal 1 reported in this sect ion included this corrected score. 

Between Groups Analyses 

Analyses utilizing~ complet e design 

Exact tests of the repeated measure data within the mixed 

design were performed for each of the five dependent measures 

by means of multivariate analyses of Variance (Mor r ison, 

1967; Wilson and Lange, 1972). The computer program MAN0VA 

(Clyde Computing Service) was used on the IBM 370 computer 

at t he University of Victoria. Raw running time scor es were 

transfer red to punch cards and veri fied by hand. These raw 

scores were then transformed to reciprocals of the raw scores 

by a transformation program of the author ' s own writing. 

All means and variances were verified by parallel runs between 

MAN0VA and a traditional mi xed design analysis of variance 

program (ANOVA88) on file in the computer centre. 

Only data from Criterion trials were analyzed and are 

r eported in this subsect iono The traditional cr itical level 

of a= 005 was used to detemine statistical significanceo 

Sta:rt 1,. No s t atistically significant effect s were 

found in an analysis of the dependent variable Start 1. 
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Results of this analysis are summarized in Table IV and 

presented graphically in Figure 7o 

~l• The higher order interaction of Blocks X Groups 

X Stimuli was significant (a <.024~ indicating differences 

between the profile shapes formed over the Trial Blocks of 

the four groups under the different Stimulus conditions. 

Inspecti on of the Groups X Stimuli interaction (Figure 10) 

and the Stimuli X Blocks interaction (Figure 9) reveals that 

differential reactions between Groups C and O developed with 

practice, relati ve to whether the discriminanda were L+-D-

or L-D+. This effect between Groups C and O accounts for the 

bulk of the triple interactiono Interestingly, however, no 

trend components were significant for this interaction. While 

fourth and ninth order components had the lowest probabilities 

(.12, < 0089 and .E. <.055), quadratic and twelth order components 

possessed the largest discriminant weights. No ascertainable 

single component accurately describes the differences in 

group profiles found in the overall test of the interactiono 

The Blocks X Groups interaction was also significant at 

.E. <.014. An inspection of Figure 7 revealed that all groups 

showed numerous block to block variat ions in performance 

early in the eXperiment. Later, as the effect of practice 

became apparent , Group Oran the fastest and Group FC ran 

the slowest in this section of Alley 1. During this phase 

of the experiment running speeds of Groups C and F converged 

midway between those of Groups O and FC. Linear (.E. < .060) 

and fourth order components of trend were most descriptive 



of the difference in the group profile developed during the 

experimento 

The Blocks X Stimuli interaction was not significant 

<J?. <.052) at the t raditional critical level. L tenth order 

component of trend was significant, and indicates that there 

was a considerable variat ion in t he differential effect of 

stimuli over the experiment . 

The Blocks factor was significant at l2. < . 003, indicating 

that ~s ran faster in t his section of the first alley as the 

experiment progressed. The trend was linear (.12, <. . 001), 

meaning that running speed developed at a constant rate 

with practice. 

No between-~ effects were found to be significant . See 

Table IV for a summary of findings related to the Run 1 

measure. 
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QQ.!! 1• Only the Blocks factor was found to be significant 

la< 0032) in an analysis of the Goal l measure. The trend of 

Blocks was composed of significant linear la< . 001) and 

quadratic (.:e, < .001 ) components. The §_s apparently entered 

the GB l faster with practice as the experiment progressedo 

Table IV summarizes these findings. Figure 7 presents the 

data graphicallyo 

Start£• No effects were found to be significant on 

this dependent variable . Apparently Start 2 running speed 

was not affected significantly by any of the independent 

variables, or their interactions. See Table V and Figure 8 

for results. 



~ £• No effects for Run 2 were significanto The lack 

of differential effects of the independent variables found 

on Start 2 were also reflected in this section of the second 

alley. Table V and Figure 8 summarize these findings. 

In general, the hypotheses of the overall design were 

not supported. The only results which were correctly predict ed 

were t he increases in running speeds, developed with practice, 

found in the Run 1 and Goal 1 sections of the first alley. 

The differential effects of experimental conditions 

developed during the progress of the experiment revealed 

in the Rtm 1 section of the first alley were also predicted. 

It was not surprising, since avoidance tendencies should 

have t he least effect on approach in Group O and the most 

effect in Group FC. 

The Blocks X Groups X Stimuli interaction of Run 1 was not 

pr edicted. It means that Groups C and O reacted differently 

fran block to block, relative to whether or not discriminanda 

were L+D- or D+-I-. 

Originally it was planned that groups could be collapsed 

over stimuli, since it was expected t hat stimuli would 

exhibit no differential effects or at least no interactions. 

However, because the numbers in each group are small it i s 

necessary to pool Ss within groups and ignore the factor of 

Stimuli. Because the effect of stimuli varied from block 

to block and did not show a consistent divergence to either 

faster or slower running speed, collapsing over the Stimulus 

fact or may be toleratedo However, subsequent interpretations 
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of findings relating to the Run 1 measure took the confounding 

of Stimulus effects with error into account. 

Multiple Comparisons .Q! Group Means 

Overall analyses only determine if there is at least one 

group different from the others; it does not answer the question 

of which groups are different f rom the other groups. To 

answer such a question multiple comparisons between the 

various group means were performed. Accordingly, data f rom 

Cr iterion trials for each.§. was averaged over three sets of 

five Criterion trial Blockso Therefore , the first five 

blocks of the 15 Block experiment formed the initi al set ; 

t he second five formed the middle set; and the last five 

formed the final set. The means of these three sets formed 

the data for the multiple comparisons calculated by the 

Newman- Keuls technique (Winer, 1962) . Results of these 

analyses are presented in Tables VI through X. 

Interestingly, the analyses found no statistically 

significant differences between groups, not even at the final 

phase of the experiment. The rank ordering of Group means 

was generally as predicted (compare Table II with Tables VI 

to X) for first alley speed, although differences are non­

significanto However, ranking of Group means of second alley 

speeds gave nearly opposite results to those predictedo 

53 

These lend suppor t to the overall finding that experimental 

manipulation produced little differences between the performance 

of groups. 



Within-S .tnalyses 54 

Within-S Comparisons of Rewarded vs Nonrewarded Training Trials 

Means of rewarded and nonrewarded Training trials within 

each of the 15 Blocks were computed for each of the §.sin all 

experimental groups. These means were then compared in order 

to investigate possi ble within-.§. "frustration" effects. 

Each analysis took the form of a two-within-.§. analysis of 

variance , where Reward~ Nonreward Trial Conditions represented 

one factor and Trial Blocks represented the other. The 

Stimuli (L+D-/D+L-) factor included in the larger mixed design 

was not considered in within-.§. analyses since this was not a 

within-§. variable, and is of little theoretical interest to 

the main thesis . Separate analyses were performed for each 

of the experimental groups and each of the five dependent 

variables . ~al yses were computed on the University's 

IBM 370 using a within-S analysis of variance program, ANOVA88. 

Verification of means and variances were performed by comparing 

them with t hose obtained from the program MANOVA and a means 

summary program of the author's own writing. 

Group Q. Summaries of the individual analyses performed 

on the Conflict group (C) data are presented in Tables XI 

through XV. The same data are graphically presented in 

Figures 11 through 150 

The Trial Blocks effect was found to be statistically 

significant for all five dependent variableso Such findings 

merely indicate an expected increase in running speed with 

practice, in all portions of the maze. 



J. statistically signifi cant Blocks X Trial Conditions 

int eraction emerged on dependent variable Goal 1 (:e, <.002 ). 

The pattern of this interaction is characterized by a series 

of fluct uations in entry speed occurring between the fifth 

and twelth Blocks. Speed of entry into GB 1 for Group C 

was slightly faster on nonrewarded trials from Blocks five 

to ei ght , but then speed of entry became faster on rewarded 

trials from Blocks nine to twelve. This finding indicates 
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that the S- stimulus associated with nonreward began t o elicit 

avoidance tendencies later in the experiment. Most int er est ingly, 

the pattern of t r end underlying this inter action shows a 

remarkable concordance t o the within-§. PRE acquisition findings 

report ed by Amsel (1967) . 

On the basis of the nonsignificant findings of analyses 

of Start 2 and Run 2 variables, it must be concluded that 

Group C did not manifest a measurable within-§. frustrati on 

effect (FE). The implication therefore is that discrimination 

had occurred successfully but nonreward produced only a small 

increase in the level of motivation of Group C .§.s. 

Group ,Q. Summaries of the individual analyses performed 

on the Nonconflict control group (0) data may be found in 

Tables XI through xv. Graphic presentation of these same 

data may be found in Figures 11 through 15. 

The Blocks effect was found to be statistically significant 

for all dependent measures (:e, .c.0009 ) . As expected, the §.s 

learned to run faster with practice . 
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Significant Blocks X Trial Conditions interactions emerged 

in all but the Start 1 measureo 

The pattern of t rend underlying the Blocks X Trial 

Condi tion.s interaction found for Run 1 is most generally 

characterized by numerous fluctuations in running speed that 

began at Block 5 and continued until the end of the experiment. 

This implies that at no time during the experiment did stimuli 

occasioning reward or nonreward elicit consistent control of 

running in this section of the alley. 

The pattern of trend underlying the Blocks X Trial Conditions 

interaction of Goal 1 is similar to that found for Group c. 

It is characterized by faster entry of Group O .§.s into GB l 

during nonrewarded Training trials beginning at Block 5, 

then faster entry on rewarded Training trials during Blocks 9 

through 12. As for Group C, this indicates that the stimulus 

occasioning nonreward began to elicit avoidance tendencies 

during the latter phase of the experiment. 

A pattern of numerous fluctuations in running speed in 

the second alley was shown by Group O .§_s (dependent measures 

Start 2 and Run 2). These fluctuations began at Block 5, 

and continued until Block 12. At that point, running became 

faster following nonreward in GB 1 t han when reward occurred 

in GB l; this was more apparent in the Start 2 section of 

Alley 2 than in the Run 2 section. This elevation of running 

following nonreward in GB l produced the significant interactions 

found on Start 2 and Run 2 measures and indicates a within-§. 

frustration effect. 



Group FC. Summaries of the individual analyses performed 

on the Frustration~ Conflict (FC) data are presented in 

Tables XI through XVo Figure 11 through Figure 15 present 

these data in graphic form . 

The Blocks effect was found to be significant for all 

but the Run, 2 measure ; it was marginally significant for 

Start 2 G2. < .045). Again this indicates that .§.s learned to 

run faster as the experiment progressed. 

A significant Blocks X Conditions interaction was found 

in the ana lysis of the Start 2 measure (.I?, < . 002 ) . The pattern 
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of this interaction shows numerous block to block fluctuations 

from the start of acquisition; however, the significant 

interaction probably depends primarily upon the extreme 

difference between nonreward and reward showing only in Block 15. 

A significant Trial Conditions main effect was found 

for the Run 2 measure (.E, < . 019 ) . Beginning at Block 2, 

running in this section of the second alley became faster 

following nonreward in GB 1 than following reward, and remained 

faster except for a crossover at Block 8 and convergence at 

Block 140 This finding indicates that nonreward in GB 1 

produced a within-:§. frustration effect in Group FC. However, 

the frustration effect was primarily evident in the Run 2 

section of Alley 2 and no avoidance effects were elicited by 

the stimuli occasioning nonreward in GB 1 . 

Group!• Tables XI through XJl present the findings of 

individual analyses performed on t he Frustration only (F) 

data. The graphic presentation may be found in Figures 11 - 15. 



~ ft(IIMO(O llllAlS 
• - - _. NOIIR(ll~R~EO lRIAlS 

C 

-., t .SO 
u ... 
"' .... t.1' .. 
... 
~ 

I. 7S 

... 1.,11 
z 
::> 
a:: 
z 1. 00 
a: 
w 
~ o.s, 
... 
a: 
a: 

0.25 .. .. 
I t , • I I 1 I 910 ll It a, 1111 

lRIAL BLOCKS 

~ IIEIIAIIOEO llllALS 
• - - -4 NONAEWAAOEO TRIALS 

FC 

-.., t.50 
u 
w 

"' :::: z.1, 

~ 
w 1,75 

~ ... 
z: 

1.,11 
::> a:: 
z 1.00 
"' .., 
~ 0.69 

... 
a:: 
"' 

0. 25 ... 
"' 

I t ' • I e 1 t 9l0 11 1tUlllS 

TRIAL BLOCKS 

s 
"' 0 u 

2.so ... 
"' 
)C 2. 1, 
::: 
~ I . 7S 

... :,:: 

... 1.,11 

z: 
::> 
a: 1.00 
z: 
a: w 0.6' 
~ 

... 0.25 
a:: 
a: ... .,, 

;; 
0 ,. 

Z.!O 0 u 
w 
"' )C 2.u 
:::: .. 1.75 -w 
s: 1.,a ... 
z 
::> 1.00 a:: .. 
er: 
w o.~, 3 

... 
a:: er: 

0.25 

... 
"' 

~ IIEllAftOED l ll llllS 
• ---4. NONREIIAROEO 1IIIIILS 

0 

I t I I I I T I I 10 11 1' It 11 11 

TRIAL BLOCKS 

~ ftEWAIIOfD llllALS 
•-- -4 NOll~CWAMEO 11\I ALS 

• 

t 

I 
f ' • I 8 T t t 10 II IZ a, 11 II 

TRIAL BLOCKS 

58 

Figure 11. Experiment I. Within-~ comparison of r ewarded and nonreward­

ed training trials for Conflict (C), Nonconflict (9) , Frustration with 

Conflict (FC), and Frustration groups. Mean 1/run times of Start 1 . 
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Figure 12 . Experiment I. Within- _§_ comparison of rewarded and nonreward­

ed t r aining trials for Conflict (C), Nonconflict (9), Frustration with 

Conflict (FC), and Frustration groups . Mean 1/run times of Run 1. 
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Figure 13 . Experiment I. Within- S comparison of rewarded and nonreward­

ed t r aining trials for Conflict (C), Nonconflict (0) , Frustration with 

Conflict (FC) , and Frustration groups . Mean 1/r un times of Goal 1. 
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Figure 15 . Experiment I . Within-~ comparison of rewarded and nonreward­

ed training trials for Conflict (C), Nonconflict (0), Frustration with 

Conflict (FC), and Frustration groups . Mean 1/run times of Run 2. 



Ji:1.1 Blocks effect s , except for Start 2, (J?. < .064) , were 

significant at .l?. < . 0009. 
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The Trial Conditions main effect was significant (.l?, < .007) 

for the Start 1 measure. On non.reinforced Training trials 

the mean Group F speed of starting into Alley 1 became clearly 

faster t han on reinforced trials at Block 8 , and remained 

faster until Block 12. This period of faster starting was 

sufficient to produce a main effect rather than an int eraction. 

A significant Blocks X Trial Conditions inter action was 

found in the Run 2 analysis (J?. <.045). Running speed after 

non.reward in GB 1 became faster than on rewarded t rials at 

Block 5 and remained faster until the end of experimentation. 

This same pattern was also evident in the Start 2 measure, 

except that the two types of trials converged again at Block 120 

Probably f or this reason the Tri al Conditions effect did not 

reach significance (.l?, < . 063). These findings of elevated 

running speed in the second alley following non.reward in 

GB l suggest t he expected presence of a within- .§. frustration 

effect in Group F. 

Vi thin-S Analyses .2f. Rewarded Training Trials ~ ~ Criterion Trial 

In the following analyses, the mean running time on 

r ewarded Training t rials was compared to the running time on 

the fifth, or Criterion trial of each Block. The r eader is 

reminded that .§.s were always guided to one or the other of the 

sides of GB 1 during Training t r i als. In this analysis only 

rewarded trials are compared t o Criterion trials. The 



experimental conditions during Criterion trials varied between 

groups : Group C had a choice between two S+ stimuli and was 

always rewarded; Group 0 was presented two S+ stimuli but 

was guided to the side chosen by their yoke- mate in Group C 

and was always rewarded ; Group FC had a choice between two 

S± (s60 and s
40

) stimuli but was never rewarded; and Group F 

was presented both the S± (s
60

) and the alternate irrelevant 

stimuli, but was always guided to s60 and never rewarded. 

As in the previous within-§. analyses, the Stimulus factor 

was ignoredo Separate analyses were performed for each 

of the five dependent variables and for each of t he four 

experimental groups . All analyses were computed by AN0VA88 
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on the university ' s IBM 3700 Means and variances were 

verified by comparing them to output from MANOVA and a summary 

program written by the author. 

Group Q. Results of the individual analyses of Group C 

data are summarized in Tables XVI through XXII. Figures 16 

through 2:> present the data in graphic form. 

The Trial Blocks effect was statistically significant 

(.12, <.0009) for all five dependent measures. As expected, the 

performance of Group C §.s improved with practice. 

The main comparison between Rewarded Training ]:! Criterion 

trials (hereafter referred to as the Trial Conditions effect) 

was found to be significant for Goal 1 (.12, < . 001 ) and Start 2 

U <.047) measures. 

Group C .§.s showed a clearly faster entry into GB 1 on 

Criter ion trials than on Rewarded Training trials. This finding 



was definitely opposite to the original prediction and strongly 

implies that the operat ion of approach- approach conflict 

increased the vigor of responding in the goal section of Alley 1 

when compared to perfonnance on Rewarded Training trials, 

when no choice was available. 

Running speed in the Start 2 section of the second alley 

became clearly faster at Block 10 following conflict operations 

during Criterion trials than running speed following reward 

during Training trials. This finding lends support to the 

main thesis that conflict alone, without elements of nonreward, 

can produce "frust ration- like" effects. This increase in 

running speed i n the second alley following conflict indicates 

an elevation in the general level of motivation of a§.; 

i t is more accurate to refer to the phenomenon as a Conflict 

Effect. 
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A. Blocks X Trial Conditions interaction was found to be 

significant on the Run 2 G2, < .019) measure. This significant 

interaction appears to have been produced by numerous fluctuations 

in running speed occurring early in the experiment and faster 

running following conflict operations during Criterion trials 

occurring in the last five Blocks of the experiment. As a 

check on this interpretation of the int eracti on, an analysis 

was perfor med which included only the last five Blocks . This 

analysis found a significant Trial Condition main effect 

(.I? <.037) which supports t he conclusion that a conflict effect 

di d emerge fol l owing acquisition of approach to S+ ( Table XX.II) . 



A.. Blocks X Trial Conditions interaction (J2. <.022) 
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was also found on the Run 1 measure. The pattern characterizing 

t his interaction indi cates that in the first half of the 

experiment, running speed of §.s was slower in this section 

of Alley 1 durin8 Criterion trials than during rewarded 

Training trials , but that running became faster during Criterion 

trials in the last half of the experiment. It appeared that 

the energizing effect of conflict operations moved backward 

along the behavioral sequence as the experiment progressed. 

Group .Q.. Results of the indi vidual analyses of Group 0 

data are presented in Tables XVI through XXII. Figures 16 

through 20 present graphic summaries. 

The Blocks effect was significant (J2. <.0009 ) for all 

but the Start 2 measure, which was significant at ,E <.002, 

all as expected. 

The only other effect found to be significant was the 

Trial Conditions main effect on Goal l (,E <.001). The effect 

was produced by faster entries into GB 1 on Criterion trials 

than on Rewarded Training trials beginning at Block 7, 

slowing quickly until Block 12, then increasing again until 

the end of the experiment. Actua l l y, the main effect result 

does not seem to be due so much to an increase in the vigor 

of goal entry during Criterion trials as it does to a decrease 

in the speed of entry of Group O ~s during rewarded Training 

trials. 

It is important to note that the lack of significantly 

faster running following Criterion trial operations than 
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following Rewarded Training trial operations in GB 1, as 

measured in the second alley of the apparatus, provides an 

import ant conceptual comparison to the significant results 

found on these measures for Group c. The lack of dif ferential 

effects due to GB 1 conditions experienced by Gr oup O .§.s 

provides some support for the conclusion that Conflict 

oper at ions produced the effects found for Gr oup c. I t is 

true t hat a significant Trial Conditions main effect (J?, <.030) 

was also found for Gr oup O on t he Run 2 measure when only 

the last five Blocks wer e analyzed; however , the effect was 

produced by slower r unning following reward on Training 

trials rather t han faster running following reward on Cr iterion 

trials. For Group C this effect was pr oduced by faster 

running following conflict operati ons . (See Table XXII 

and Figure 20) . 

Gr oup EQ.. The individual analyses of Group FC data 

are presented in Tables XVI throu~h XXII. Figures 16 t hrough 

20 present the data graphically. 

Blocks effects were significant for all but the Run 2 

measure. Gr oup FC Ss learned t o run faster i n all but the 

Run 2 section of the maze. 

A. significant Trial Conditions main effect was found on 

Start 1 (12, <.036 ). The data indicate that .§_s s t arted faster 

during Criterion trials , i f fluctuations i n s t art ing speed 

over Blocks are ignored. An inspection of Figure 16 does not 

reveal cl early significant di fferences in the t wo types of 

trials . The lack of apparent differences l eaves the impression 
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that this findi ng may be an artifact, due to t he sensitive 

nature of within--2 anal yses . 

The Trial Condi t ions main effect was significant for 

Goal 1 (:f?. <.015 ). This effect was produced by faster entry 

into GB 1 during confli ct operati ons of Criterion trials o 

The increased vigor of approach was most cl early apparent 

from Blocks 7 to 13. As for Group c, one apparent effect 

of having a choice of GB 1 sides is an increase in the vigor 

of approach to goal beyond that seen during rewar ded Training 

trials, during which no choice was given. Another inference 

here is that the FC §.s did not form a discriminated criterion 

trial avoidance due to nonreward, or if they di d its effect 

was to increase approach speedo 

A.Bl ocks X Trial Conditions interaction was found to 

be significant for Start 2 (p < . 013 ). The pattern t hat 

characterized this interaction was one of numerous fluctuations 

in running speed lasting until Block 10; at that point, 

running speed foll owing Conflict and Nonreward operations in 

GB 1 during Criterion tria l s became faster than running 

speed follmring reward during Training trials . This interpretation 

of the interaction is supported by a significant Trial Condi t ions 

main effect (:f?. <.035) found when only the last five Blocks 

were analyzed (see Tabl e XXI ). 

Group£:. Results of the individual analyses of Group F 

data are summarized in Tables XVI through XXII. Figures 16 

through 20 present thi s data in graphic form. 
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All Blocks effects except for the Start 2 measure, were 

significant at 1?_ <.0009. This indicates that Group F, like 

the other groups , ran faster in most sections of the maze with 

practice. 

A_ significant Trial Conditions mai n effect was found on 

Goal 1 (1?, < . 035 ) . However, this finding almost defies 

interpretati on. The only points at which speed of entry into 

GB 1 during Criterion trials appears to be faster than on 

Rewarded Training trials are at Bl ocks 10, 11, 12, 14 and 

150 Moreover, the col lapsed means that are compared are 

0769 for Rewarded Training trials and .840 for Criterion trials. 

It seems unlikely that this difference could produce a significant 

result , but nonetheless, the magnitude of the contrast was 

found to be significant, r elati ve to a very small error mean 

square. 

No other within:1 effects were significant in Group F. 

However, the Trial Condit ions main effect for Start 2 was 

nearly significant (J?, <.051). Faster running speed following 

nonreward on Criterion trials, during the initial five and 

f inal five Blocks of the experiment , appeared to produce this 

effect. In support of t his interpretation, an analysis of 

the final five Blocks of the experiment found a significant 

Trial Conditions main effect (1?, <.012) . (See Table XXI). 

An analysi s of the firs t five Blocks did not find a signifi cant 

Trial Conditions effect ~ = 1.95, fil: = 1/5, 1?_ <. 221), 

nor a significant Blocks X Conditi ons interaction (t = 1 . 516, 

,g! = 4/20, .E, <.235 ). It was surpr isi ng that these effects 
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Figure 16 . Experiment I. Within-S comparison of rewarded training trials 

and criterion trials for Conflict (C), Nonconflict (O) , Frus tration with 

Conflict (FC)°, and Frustration groups. Mean 1/run times of Start l. 
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Figure 17. Experiment I. Within-S comparison of rewarded training trials 

and criterion trials for Conflict (C), Nonconflict (0), Frus t ration with 

Conflict (FC) , and Frus tration groups . Hean 1/run times of Run 1. 
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Figure 18. Experiment I. Within-S comparison of rewarded training trials 

and criterion trials for Conflict (C) , Nonconflict (0), Frustration with 

Conflict ( FC), and Frustration groups . Mean 1/run times of Goal 1 . 
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Figure 19. Experiment I. Within-S comparison of rewarded training trials 

and criterion trials for Conflict (C) , Nonconflict (0) , Frustration with 

Conflict ( FC) , and Frustr ation groups . Mean 1/run times of Start 2. 
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Figure 20 . Experiment I . Wi t hin- S comparison of rewar ded training trials 

and cr iterion trials for Conflict (C) , Nonconf lict (0) , Fr ustration wit h 

Conflict (FC) , and Frustr ation groups . Mean 1/ run times of Run 2. 



75 

did not prove to be significant in an analysis of the first 

five Blocks of the experiment, for the difference in the 

ruMing speed obtained on the two t ypes of trials appear to 

be sufficient to produce significance. On the other hand, 

the Trial Condi tions main effect was found to be significant 

within the first five Blocks on the Run 2 measure (1: = 6. 617, 

_g! = 4/20, .E, <.049). This effect, however, only approached 

significance when all 15 Blocks were included in the analysis 

(.E, <.072). On the basis of these analyses one can conclude 

that a within-Q. frustration effect was shown in t his group. 

However, unlike the conflict effect shown in Group c, or 

the conflict/frustr ation effect shown in Group FC, the 

frustration effect shown in Group F appeared early in the 

experiment, disappeared during the middle, and reappeared 

during the final phase of the experiment. Moreover, the 

effect was not as clearly evident in Group Fas were the 

experimental effects in the other groups. 

Post Hoc Test of Discrimination 

Results of the test of discrimination were somewhat 

surprising. As can be seen from an inspection of Table XXIII 

the only group which showed what could be called discrimination 

was Group F. The remaining groups showed definite posi t ion 

preference. Although most .§.s correctly chose S+ on the 

i .nitial trial of t he test, most §.s also continued to appr oach 

the initially chosen side. 

An examinati on of Criterion Trials over the Experiment's 

15 Blocks for Groups C and FC revealed that at least 5 out of 6 



§.sin each of the groups chose one side at least two-thirds 

more often than the other. Hov,ever, neither the left nor 

right side was preferred more than the other. 

Table XXIV provides a Block by Block summary of the GB 1 

side chosen by each.§. in Groups C and FC during Criterion 

trials. An inspection of this table reveals that, except 

for one.§. in each group, runs of five or more blocks showing 

a consistent choice of one or the other sides of GB 1 were 
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not evident until after the initial five Blocks of the experiment. 

Moreover, only 2 of the 6 §.s in Group FC did ,B2i show alternation 

during the final five Blocks of the experiment; whereas, 

only 1 of the 6 .§.sin Group C showed any deviation from their 

side preference. The fact that runs of consistent side 

preferences emerged only after the initial phase of the 

experiment suggests that position preferences were learned 

during the course of the experiment, possibly as a solution 

to a choi ce between equal alternatives. The differences 

between Groups C and FC as to the consistency of position 

preferences also implies that the continuous reward received 

by Group C during Criterion trials increased the probability 

that a positional response would be made. 

A:n additi onal check was made to determine if §.s' majority 

position choices on Criterion Trials were carried over to the 

test of discrimination. To do this, §.s' majority position 

choices on Criterion trials were compared to their position 

choices on Discrimination Test Trials. It was found that 5 

out of 6 §.sin Group Chad the same posi t ion preference, while 
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only 2 out of 6 Ss in Group FC had the same . 

On the basis of these data it must be concluded that 

onl y Group F exhibited what would be commonly called discrimination. 

The remaining §.s' behavior in choice sit uations was dominated 

by position preference . Nonetheless, it can not be concluded 

that sti mulus control of Ss' behavior in Groups c, o, and FC 

did not exist in the experiment; dat a from Training Trials 

indi cate a dif ferential effect of stimuli on behavior occurring 

in the fir st alley. 

DISCUSSION 

Experiment I was designed primarily to investigate the 

motivational properties of Frustrative- nonreward, confl ict 

invol ving nonreward, and conflict unconfounded with nonreward. 

Several hypotheses regarding between and within-§. effects 

were tested by examining subsets of the overall design. 

The overall mixed- design was the pri mary vehicle for 

investigating the motivat ional properties of frustration and 

confl i ct . This desi gn tested the hypothesis that the operations 

of nonreward and approach-approach conflict would elicit similar 

motivational properties, reflected in performance in the first 

and second alleys of the doubl e runway maze. Specifi cal ly, 

it was predicted that , after an initi al phase of di scrimination 

training, the differential effects of experimental conditions 

would result in the second alley r unning speed of the Conflict­

only (C ) group falling somewhere between the second alley 

speeds of Frustration- only (F) and .Frust r ation with Conflict (FC ) 
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groups; and that the second alley speeds of Groups c, F, and 

FC would be faster than that of the Continuous Reward Control 

(0) group. Conversely, the rank order of group running speeds 

in the first alley, from fastest to slowest, was expected 

to be Group o, C, F, and FC. This prediction of first alley 

performance was based on the assumption that aversive properties 

of nonreward and conflict would elicit avoidance responses 

as discrimination training progressed. 

The expected differences between experimental groups on 

second alley running speed was not found in the overall mixed­

design analyses. Therefore, the hypothesis that experimental 

operations would elicit a differential increase in the general 

level of motivation (reflected in the differential increase 

in second alley running speed) was not confirmed. The lack 

of differential effects in group performance in the second 

alley was supported by nonsignificant findings from multiple 

comparisons of the group means perfomed over the beginning, 

middle, and final phases of t he experiment. Moreover, rank 

orders of the group means on measures of the second alley were 

nearly opposite to those which were predicted (compare Table II 

with Tables VI to X) . 

The only results f rom the overall mixed- design analyses 

which were correctly predicted were the Blocks effect of Run 1 

and Goal 1 segments of the first alley and the Blocks X Groups 

interaction of Run 1. The Blocks effects indicate that 

performance on Run 1 and Goal 1 did increase as the experiment 

progressed. Ordinarily this would be of little interest in such 
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a study; but i n this case, where little evidence for a differential 

effect was found, the finding of significant Blocks effects 

does indicate the development of approach responses as the 

experiment progressed. The significant Blocks X Groups interaction 

of Run 1 confirmed the prediction that Group O would show faster 

approach than the other groups as the experiment progressed, 

while Group FC would show t he slowest. This pr ediction was 

made on the assumption that aversive properties of nonreward 

and conflict would elicit avoidance responses in alley 1. 

Although multiple comparisons of group means were nonsignificant, 

the rank orders of group means wer e generall y as predicted 

f or measures of the first alley (compare Table II with Tables 

VI to X). 

Differential effects due to stimuli were not expected and 

nei ther was the finding of a significant higher-order interaction 

on Run l; the presence of a di f ferent ial effect of stimuli 

must limit somewhat any interpretation of findings related to 

Run lo This interaction was the result of differenti al reactions 

of Groups C and Oto the discr iminative stimuli over the 

experiment . Possibly the effects of a dark stimulus associated 

with GB 2 generalized to elicit faster approach in §.sin 

the Dark-Stimulus Condition of Groups Cando. Why this 

"dark preference" effect was not found in Groups FC and F may 

be rela ted to the effects of nonreward associated wi th the 

discriminative stimuli. The fact that this effect was not 

found in the other two component s of Alley 1 is somewhat 

puzzling, however. The small N of the experiment allows for a 
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possibility that the"stimulus preference" component of the 

interaction is an artifacto 

Within~ comparisons between rewarded and nonrewarded 

Training trials over trial blocks for the four experimental 

groups tested the hypothesis that within-S frustration effects 

might occur as Blocks progressedo Findings from such an 

investigation are only of minor interest to the main thesis , 

but may be important in providing both a test of discrimination 

training and a test as to the success of the apparatus in 

eliciting frustration effects. The hypothesis of within-:§. 

frustration effects was supported for Groups O, FC, and F. 

Group C did not show a frustration effect. At this point 

it is unclear why Group C never exhibited an effect. Perhaps 

the approach-approach conflict operation on Criterion trials 

influenced the behavior offs in Group C so as to reduce the 

primary effects of nonreward. The frustration effects shmm 

by the remaining groups were quite small, however, when compared 

to those generally noted in the literatureo The present 

findings may depend upon differences in experimental procedures, 

especially upon differences in the size of rewards and in the 

extensive trial blocking used by other researchers . 

Originally, within-§. comparisons of Rewarded Training 

trials and Criterion trials were viewed as merely another way 

to support the findings of the overall mixed-design. However, 

as it became apparent that differential effects of experimental 

operations were too small to produce significant between-:§. 

effects, the role of within-:§. analyses became more important. 
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Perhaps significantly, wit hin-§. analyses preclude the complications 

of between-§. error variance, and allow for a more sensiti ve 

test of differential effects expected in Groups C, FC, and 

F, but not Group o. Such an expectation, that experimental 

operations would elicit an increased level of motivation 

(reflected in increased running speed in the second alley), 

was confirmed i n Groups C, FC , and F. Performance of .§.sin 

Group O was not significantl y dif ferent on the two types of 

trials. The pattern of running manifest in Alley 2 was 

different for Gr oups C, FC, and F, however. Ks predicted, 

Groups C and FC showed an increase in Alley 2 r unning speed 

(reflecting the general level of motivation ) ar ound Block 10, 

during the final phase of the experiment . This finding was 

not surprising since different i al effects wer e expected only 

after acquisition of discrimination or approach. On t he 

other hand, an increase in the motivat ional l evel of Group F 

was observed i n the initi al phase of the experiment, it tended 

to disappear during the middle phase, and reappeared at a 

statistically significant level during the final phase. 

Differential effects of experimental operations were 

also seen in f irst alley behavior. Approach- approach conflict 

produced faster Group C approach to goal, as measur ed at the 

goal segment, throughout the entire 15 Blocks. This f i nding 

was opposit e to what was expected. On the other hand, Group FC 

approached the goal equally as fast on both types of trials 

until the middle phase of the experiment, when greater vigor 

was shown on Cr iterion trials, followed by a rapid decrease in 
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the speed of approach during the final phase. Again, this 

was a somewhat surprising finding, since conflict, especially 

conflict with nonreward, is generally assumed to slow 

approach. Interestingly, however, the pattern shown for 

Group FC is similar to what one observes in within-§. PRE 

studies. Group Falso showed faster approach to goal on 

Criterion trials. However, the pattern was strikingly 

different from those sholfll by Groups C and FC; very small 

differences between the two types of trials emerged at 

blocks 10, 11, 12, 14 and 15. Moreover, the small effect 

was reflected in the Trial Condit i ons main effect rather 

than in the i nteractiono The difference in approach to 

goal found for Group O was similar to that found for Group F, 

except during the final phase of the experiment when Group 0 

goal approach slowed on rewarded training trials. Two 

possible interpretations of the findings for Goal 1 are available : 

1. When two or more response tendencies are simultaneously 

encited, the one having the greatest momentary strength will 

be revealed in action. In this case, approach is assumed to 

be the strongest tendency. Wright (1969) has shown that 

conflict bas an invigorating effect on responses occurring 

at the point of conflict, in the present case approach to 

Goal 1, and that this i ncreased level of motivation may be 

maintained to affect responding in the second alley. On the 

other hand, nonreward without conflict elicits competing tendencies 

only within the goal, thus, i s seen to affect an increase in the 

vigor of response only in the second alley. It is postulated 
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that only after the establishment of avoidance tendencies to 

Goal Box 1 will the inherent approach-avoidance conflict 

confounded in frustrative-nonreward elicit a more vigorous 

approach to goal. 2. Possibly free-choice on Criterion trials 

provided an additional cue, such that the behavior of Groups C 

and FC may have been elicited by more complex operations than 

originally conceptualized. For example, if one assumes that 

stimulus generalization of S- effects occurred, then rewarded 

Training trials could be thought of as "Par tial Reward" 

trials. The free-choice aspect of Criterion trials may have 

cued 0 certain" reward for Group C and "double-partial" reward 

for Group FC. Under this assumption, the operations compared 

may well have been "certain" reward~ partial reward for 

Group C and "double-partial" reward~ partial reward for 

Group FC. However, this interpretation is only workable if 

one makes the further assumption that free-choice did not 

provide Group FC with a cue f or "certain" nonreward on Criterion 

trials. It is easy to see how the hypothesized conditions 

would have produced faster approach in Group C, but slower 

approach would be expected in Group FC. Group F performance 

may well be evident of small magnitude PRE acquisition. 

The fact that both Group O and F di d not show patterns 

of approach similar to Group C and FC does not provide clear 

support for one interpretation over the other, especially since 

there was no between-group difference. The stimulus conditions 

in GB 1 were the same on Training and Criterion trials for 

Group F, so no additional cues were provided there, although 
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inherent approach-avoidance conflict may have been operative. 

Group O, however, was presented with two S+s on Criterion 

trials, so there were extra cues. Only the lack of free-

choice on Criterion trials were common to groups O and F. 

Free- choice, then, as a conflict operation producing an 

increase in the vigor of an ongoing response appears to provide 

the most viable interpretation of the results. This is 

particularly true in view of the many assumptions which 

must be made in order to make the second interpretation 

workable. 

The results of the post .!:!2£ discrimination test do not 

support the notion that procedures of Experiment I were effective 

in establishing discrimination. Findings indicate that 

Group F, the only group which never had experience with an 

alternate stimulus, was the onl y group to show successful 

discrimination between rewarded and nonrewarded discriminanda. 

The remaining groups showed position habits when faced with a 

free- choice of discriminanda. At least in Groups C and FC, 

evidence for a position habit was found on Criterion trials 

in the actual experiment. However, only the .§.sin Group C 

appeared to carry a side preference over into the discrimination 

testo There is also some evidence that §.sin these groups 

devel oped position habits as a response to free- choice. 

Lplausable explanation for the position preference shown 

by Group O is that covert odour cues may have been followed . 

Since position of GB l was yoked to §.sin Group C, it is 

possible that a habit of following odour cues developed in 
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this Group, even t hough precautions against odour cues were 

made. The mechanism by which Group F developed continuous 

approach to S+ may well have been the straight forward 

conditioning of avoidance tendencies to approach, counter­

conditioning, as Amsel calls it. 

In summary. The hypothesis that primary experimental 

operations involving confli ct and frustrative-nonreward would 

show differential effects on the general level of motivation 

was not supported in overall analyses of the data. Although 

there was some evidence for differential effects of experimental 

operations on behavior in the first alley, specifically in 

the run and goal segments, differenti a l effects were not 

observed on behavior occurring in the second alleyo It 

must be concluded that procedures were not effective in 

producing differential ef~ects at a magnitude sufficient 

for between-§. comparisonso 

Within-S frustration effects were found when rewarded 

and nonrewarded training trials were compared. Although 

significant , these E!'fects were small. 

Differential effects were found between rewarded Training 

trials and experimental operations occurring on Criterion 

trials in within-§. analyses . Operations of approach-approach 

conflict, conflict with frustrative-nonreward, and frustrative­

nonreward alone were found to increase the general l evel 

of motivation within groups. Patterns of this increased 

vigor of performance in alley 2 were different for the groups. 

A_ gradual increase in performance l evel was shown in the two 
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groups involving conflict , while Group F performance was 

affected early, showed a decrease in effect, and increased 

again, during the final phase of the experiment. The affect 

of experimental operations on behavior occurring in the f irst 

alley was not expected. It was suggested that effects of 

s timulus generalization may have created more complex operations 

than concept ualized, such that inherent approach-avoidance 

confl i ct may have been created in each group through the 

experience of nonreward associated with S- . If this 

assumption is correct then differential effects of experimental 

operati ons between-§.s may have been significantly reduced. 

Experiment II was planned t o test this assumption. 



Chapter III 

Experiment II 
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Experiment I was only partially successful in demonstrating 

support for the investigation1 s main hypotheses. Procedurally 

Experiment I was intended to develop stimulus control and 

equalized positional preference by forced discrimination 

training. However, from the results of the post hoc 

discrimination test following the experimental phase, it 

appears that stimulus generalization and position preference 

responses which may have been learned over choice- trials 

reduced stimulus control of responding in all but the 

Frustrati on group - - the only group which did not receive 

experience with the S- stimulus. 

If it is true that stimulus generalization influenced the 

behavior of §.sin the other three groups, then for all purposes, 

these groups were not qualitatively different. Accordingly, 

the possibility remai ns that because of the effect of stimulus 

generalization, the aversive properties of nonreward associated 

with S- may have influenced behavior normally under the 

control of S+ in such a way that inherent approach- avoidance 

conflict was operating in all groupso This possible confounding 

is similar to that found in Wright 's (1969) paradigmo 

Experiment II was designed to eliminate the possibility 

of confounding and to supply a more "pure", less complicated, 

demonstration of the similarities between the motivational 
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properties of conf lict and f rus t rat i on by eliminat ing any 

possi bi lity of nonreward effects associated with S- generalizing 

to S+ situations. Results of Experiment I indi cat ed that 

stimulus control could be achieved by consi s tentl y guiding 

the response of the animal to the relevant s timulus , desi gnated 

as S+. Using this procedure, one can train .§.s to approach 

S+ consis tently, and at the same time , eliminate the possi bility 

of generalizat ion of nonreward experiences, which are normall y 

ass ociated. with dis criminat ion t r aining when S- is used. 

The procedure also allowed for a design- simplicity frequently 

found in classical f r ustrat i ve- nonreward experiments. The 

penalty of this s impl ified pr ocedure is the abandoning of 

any attempt to equali ze posi tion preference by means of S­

(occasioning nonreward ) being used at the favored side. 

In its most general form, Experiment II was a one-

between by one-within mixed design. The three-level between-S 

factor was Experiment a l groups , the maj or independent variable. 

Blocks constituted a six- level within-§. factor. During the 

experi mental phase (Phase III) which immediately f oll owed two 

phases of approach acquisition, Control trials (identical to 

acquisition trials ) were randomly interspersed wit hin the 

sequence of Experiment al trials (employing experimental 

operations defining groups ) . Overall mixed-design anal yses 

were performed separately on the Experiment al and the Control 

trials. However, the provision for Experimental and Control 

tri als during Phase III also allowed for an addi tional set of 

two- within-.§. analyses, where Exper imental and Control trials 
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formed one two- level factor and Blocks formed the other six-

level factor. The set of within-§. analyses provided additional 

support for findings of the two Experimental trials and Contr ol 

trials overall mixed-design ana lyses. Five dependent measures 

of locomotor performances were available : Start 1, Run 1, 

Goal 1 , Start 2, and Run 2. Because of the within-§. factors , 

analyses of the multiple dependent measures necessarily had 

to be performed as separate univaria t e analyses of variance. 

Hypotheses~ expected findings 

Three comparison groups were formed after the two acquisition 

Phases: approach-approach conflict , frustrative-nonreward, 

and a continuous reward control. It is hypothesized that 

Frus t r ation and Conflict groups will show an immediat e increase 

in running speed (measured in time) in the second alley of 

the double alley maze f ollowing experimental conflict and 

frustrative- nonreward operati ons in Goal Box 1 (GB 1 ) . 

Frustration and Conflict groups are expected to show significant ly 

faster second alley speeds (dependent measures Start 2 and 

Run 2) than the Continuous Reward Control group. The 

difference between the running speeds of the Frustration and 

Conflict groups is not expected to be statistically significant. 

No difference between the three groups are expected in 

performance measured over the first alley, since usually 

more than six trials are needed before experimental conditions 

will affect Alley 1 per formance to a point where differences 

between groups can be observed. 



Differential effects of experimental operations are also 

hypothesized within-.§.s. Within-§. analyses are expected to 

find that Frustration and Conflict groups will run faster 

in the second alley following frustration and conflict in 

GB 1 (Experimental trials) than following continuous reward 

in GB 1 (Control trials). The Control group is not expected 

to show any difference in Alley 2 running speed between 

Experimental and Control trials, since GB 1 conditions are 

identical on both trialso Differential effects in Alley 1 

running speed are not expected for Frustration and Control 
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groups since it should take longer than six trials for avoidance 

tendencies associated with nonreward to develop in the 

Frustration group, and there are no differences between 

operations of the two trials for the Control group. Subjects 

in the Conflict group are expected to approach the goal faster 

on Experimental trials than on Control trials; this expectation 

is based on the Experiment I finding that Ss approached 

the goal faster during conflict than during nonconflict 

operations. 

A post ,!!2.£ test of the success of approach acquisition 

(differential discrmination training) will immediately follow 

Phase III of the experiment. The test involves the 

simultaneous presentation of darkened and lighted parallel 

chambers of GB lo Subjects have free access to either side 

of GB 1 and must choose one or the other side. The s1/sD 

discrimination task will be presented for four post- experimental 

trialso The test should find that all three groups will 
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consistently choose the light (SL) side r ather than the dark 

(SD) side of GB 1, since .§.swill be consistently guided to SL 

throughout acquisition in Experiment II. The discrimination 

criteria are : four out of four choices of s1 indicating 

perfect discrimination, three out of four choices of s1 

indicating an error, and two errors indicating a position habit . 

METHOD 

Subjects. Twenty-eight experimentally naive , male rats 

of the Long-Evans strain, drawn from the closed colony at 

the Department of Psychology, University of Victoria, served 

as .§.s. The animals were 95 to 97 days old at the start of 

experimental phaseso 

Apparatus. The same apparatus described and used for 

Experiment I was employed in Experiment II. One significant 

modification was made, however. In Experiment I , microswitches, 

activated by fully opening the GB 1 exit doors , were used to 

start the timing of the Start 2 measure. In Experi ment II, 

these microswitches were replaced by silent photocells placed 

immediately adjacent to the rear of the sliding exit doors , 

when the doors were in the closed position. What this 

modification achieved was the measurement of Start 2 beginning 

just as GB 1 exit doors opened, rather than when the doors 

were almost fully opened, as was the case with the 

microswitches. 

Procedure. When the Ss were 80- 82 days old they wer e 

placed on depri vation f eeding of 12 gi s/day of rat chow, and 

prefed 200 mgT"s of Noyes pellets (20% sucr ose added) . 
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The Deprivation phase lasted 14 days, and then habituation 

began on the fifteenth day of deprivation and lasted for four 

days . The procedure for habituation was the same as that used 

in Experinent I. The actual experiment was divided into three 

phases. 

Phase.!,. Phase I commenced immediately after the four 

days of habituation. During this phase, trials were blocked 

so that massed- trials acquisition of maze running could be 

achieved. The number of trials an.§. received increased with 

the number of days so that .§.s were run for one trial the 

first day, two trials the second day, and so on up to five 

trials on the fifth day. Each§. was then run for five trials 

on days six and seven of Phase I. The total number of trials 

for Phase I was 25. During the acquisition trials of Phase I , 

Ss were consistently rewarded in Goal Box 1 (GB 1 ) with a 

45 mg (2o% sucrose added) Noyes pellet. For all acquisition 

trials the rewarded side of GB l was lighted, while the non­

relevant side of GB l was dark. Goal Box 2 was always dark 

and was always rewarded with a 100 mg (2o% sucrose added) 

Noyes pellet. The spatial (left/right) position of discriminanda 

was randomized across trials throughout acquisition, with the 

same random sequence for all .§.s. Entrance into GB 1 was 

guided by closure of the opposite plexiglas door; the same 

guiding procedure as was used in Experiment I . Therefore , 

an individual acquisition trial for .§.s during Phase I consisted 

of an§. running the double alley maze to consistent reward 

in GB 1, then release from GB 1 after 7 seconds confinement, 
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and a run to consistent reward in GB 2. The run-order of .§.s 

was randomized every Block. The maze was wiped with soap 

and water after each run in order to minimize odour cues. 

Phase .!!,. Phase II was identical to Phase I in respect 

to the procedures which distinguish acquisition trials. The 

two phases differed only in that an.§. received only one 

trial per day during Phase II, rather than massed acquisition, 

as in Phase I . Phase II lasted for 10 Blocks (i. e ., 10 

trials) and was designed to accustom the animal to recei ving 

only one trial per day in preparation for Phase IIIo Data 

were recorded beginning with the third block. 

Phase fil. The independent variable of the experiment 

was first applied in Phase III, beginning with Block 16 of 

the experiment. Following Phase II , §.s were divided into three 

matched groups . In order t o make this division, all .§.s 

were rank-ordered according to their average running speed 

(mean 1/raw time scores of the last four Blocks of Phase III) 

on the Start 2 measure. Once ordered, .§.s were divided into 

nine sets of three .§.s each. The first set contained the 

three fastest running .§.s; the second contained the three 

next fastest .§.s; and so on, until the three slowest fs were 

placed in the ninth set. Eachf in the first set was assigned 

to one of the three experimental groups at random, then §.s 

from the subsequent sets were assigned in similar fashion, 

until all .§.shad been assigned to groups. This assignment 

procedure is called block- random assignment. 



Twelve trials were run, one per day for 12 consecutive 

days, during Phase III. These trials were of two types, 

Experimental and Control ; one Experimental and one Control 

trial formed one Trial Block. The procedures employed during 

Control trials were same for all three experimental groups and 

identical to all previous training trials; lighted (SL) and 

unlighted (SD) sides of GB l were simultaneously presented, 

but responses were always guided to, and rewarded at , SL 

by closure of the plexiglas ent rance door to the SD side. 

The Experimental trial procedures varied for each of the 

experimental groups: for the Control group, Experimental 

trials were ident i cal to the Control trial, except by 

definition; for the Frustration group, the Experimental trials 

merely did not involve reward in GB l; and for the Conflict 

group, the experimental trials provided SL and reward in both 

sides of GB 1 , with the subject allowed a free-choice of 

eit her side. The general running procedures of Experimental 

and Control trials in Phase III followed those employed during 

acquisition trials of Phase II. However, unlike Phase II, 

in which the spatial position of SL and SD was randomized in 

the same sequence over the 10 Blocks for all §_s the spatial 

position of discriminanda was randomized 50:50 within each 

Experiment al trial across the Control and Frustration group 

§.s; the Confl i ct .§.shad two s1s. On Control trials, the 

spatial position of discriminanda was reversed for each 

Cont rol and Frustration group S from what it was on the 

previous Experimental trial ; the SL stimulus was positioned 
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opposite of the GB 1 side chosen by Conflict §.s during the 

previous Experimental trial. This procedure for determining 

the spatial position of stimuli during Phase III achieved two 

objectives: (1 ) it maint ained the left/right GB 1 side 

experience at a 50/50 ratio; and (2) since the sides to 

which£S would run were random from£ to§. over a trial, 

the possibility that Ss would adopt a habit of following 

the path run by the previous §. was further minimized. 

~sin the previous phases, the order in which §.s were 

run was randomized from Block to Block. The maze was wiped 

with soap and water after every run. 

Subjects were initially fed 12 grams of lab chow per 

day. However, by the end of the fourth week of deprivation 

the average body weight of §.shad fallen to 77.4% of initial 

weight. Compared to,!!!! lib fed controls , the actual body 

weight of Ss was 50 to 6CI%, of normal. A.t such an extreme 

weight loss the chance of an animal dying is too greato 

Therefore, daily rations were increased to 20 grams of lab 

chowo A:.. disturbance in motivational level was considered 

t o be more acceptable than the loss of an experimental animalo 

The increased ration commenced on the sixth block of Phase II 

and continued until the second block of Phase III. At that 

time the average weight of the animals had increased to 

82. 4% of initial weight and the daily ration was reduced to 

14 grams for the remainder of the experiment. 

Discrimination~ Procedure. A post ,hQ,£ test of the 
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success of discrimination training was done on the day immediately 



following the last block of Phase III. On each trial, light 

and dark discriminative stimuli were simultaneously presented 

in the parallel halves of GB l; 2s were given free access to 

either side and required to choose one of them. Four such 

trial s were run. Position of the discriminative stimuli 

were randomized (with a 50/50 ratio to each side) across 

trialso s1 was always rewarded and SD was never rewarded. 

The order in which2s were run was randomized for the four 

trials . The maze was wiped after each r un. Data on run times 

were not recorded since only the choice of stimulus was 

of interes t . 

RESULTS 

All original time scores were t ransformed to their 

reciprocals in order to insure homogeneity of variance within 

the transformed scale. The original and transformed data 

are recorded in Appendi xC. Data on the last eight trials 

of the ten- trial Phase I I are presented in Figure 21. 

Subjects were di vided int o three compari son groups for 

the experiment al phase of the investigation - Phase III. 

In order to assign 2s to experimental groups , the mean run 

time in reciprocal form was computed from the last four blocks 

of phase II for each 2• Usi ng thes e means of the dependent 

measure, Start 2, a rank order of all 2s was obtainedo Once 

ordered, 2s were arranged in nine blocks containing three 

Ss each, then randomly assigned to groups from thes e rank­

ordered blocks . Two one-way AN0VAs were performed to check 
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the success of t his unbiased assignment techni que . The analyses 
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Figure 21 . Experiment II. Mean 1/run times on the five dependent vari­

ables obtained over the last eight acqui sition trials of Phase II. 



of the Start 2 and Run 2 measure were not significant (!_ < 1. 0) 

so any differences between groups obtained during Phase III 

can not be due to differeces existing at the time of 

assignment of ~s to groups. 

Between Groups Analyses 

Analyses utilizing~ complete design 

Exact tests of the repeated measures data within the 

mixed design were performed for each of the five dependent 

measures by means of multivariate analyses of Variance 

(Morrison, 1967; Wilson and Lange, 1972 ) . Data obtained 

from both Experimental and Control trial s of Phase III have 

been separately analyzed but are presented together for the 

purposes of comparison. 

Start 1• The only effect which was found to be 

statistically significant on this dependent variable was the 

Blocks main effect (.:e, <. 013) for the Experimental Trials . 

These findings are summarized in Table XXV. Results are 

graphically presented in Figure 22. 

~ l • The only significant effect to be found on Run 1 

was the Blocks main effect. This finding emerged on both 

Experimental and Control trials with obtained probabilities 

less than . 018 and . 050 respectively. These findings are 

summarized in Table XXVI and graphically presented in 

Figure 23. 

~ .!• No statistically significant differences were 

found on this dependent measure. However, the Groups effect 

on the Control Trials analysis did obtain a probability of 
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less than 0084. Although this was not s i gnificant at the 

conventional critical value of .05 it is worth noting since 

it was the slow goal approach of the Conflict group compared 

to the other groups which produced the di f ference . As we 

shall see in the section presenting the Block by Block 

comparisons , slow Goal 1 entry of the Conflict group emerged 

on the first Blocko Therefore, it is possible that the 

presentation of a nonconflict trial after the experience of 

a conflict trial might suppress Goal approach of §.sin 

the Conflict group even below that found during conflict. 

Findings are summarized in Table XXVII and graphically 

presented in Figure 24. 

Start _g_. Most important to the pr esent investigation 

are the dependent measures Start 2 and Run 2. These 

measures, t aken from t he second alley of the double-alley 

maze, reflect the motivati onal effects of conflict and 

frustrati on on behavior. It was expected that §_s would show 

qualitative increases i n running speed following either 

nonreward and conflict. The interaction of Groups X Blocks 

approached significance (Jl < .060). While not statistically 

significant at the traditional . 05 level, the l ow probability 

of such an interaction does reflect practice- related divergence 

between the Frustration and Conflict groups and the Cont rol 

groupo This divergence was as predicted, in t hat the 

Frustration and Conflict groups exhibited faster starts in 

the second alley following experimental manipulation when 

compared to the Control group. Js expected there was no 
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significant Groups X Bl ocks int eraction for Control trials. 

The nonsignificant finding on Control trials lends support 

to the validity of the interaction which emerged on Experimental 

trialso The main effects of Groups and Blocks were not 

s ignificant f or either the Experimental or Control trials 

analyses. Results of these analyses are summarized i n 

Table XXVIII. Figure 25 graphically presents the datao 

llifill• The effect of Frustration and Conflict on the 

behavior of the §_s was most apparent on the Run 2 measure. 

The Groups X Blocks interaction of the Experimental trials 

analysis was significant at .12 <. 042. Significant divergence 

of the Conflict group towards faster running occurred on the 

third block of Experimental trials; faster running of §_s 

in the Frustration group f ollowed one block later and became 

faster than §.s in the Conflict group on Blocks five and six. 

The main effects of Group and Blocks were not significant 

on the Experimental trials analysis . None of the effects 

on the Control trials analysis were signif icant . The findings 

relevant t o Run 2 are summarized in Table XXIX and Figure 26 . 

Figure 27 presents a graphic summary of the performance 

of experimental groups averaged over Experimental and Control 

trials of Phase III. 

Analyses using only the last foux blocks of the Experiment al Trials 

The parsimonious initial expectation was that Conflict 

and Frustration effects would emerge immediately in Phase III. 

However, since it was necessary t o place t he animals on an 

increased daily food ration during part of Phase II and the 
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first block of Phase III, it is possible that the experimental 

effects whi ch were expected to emerge at the start of Phase III 

may have been mitigated. Several analyses were made of only 

the final four Experimental Trial Blocks of Phase III. 

The results of these analyses are presented below. 

Start l • The only significant effect was the Blocks 

main effect (.12. < .on )o This findi ng indicates that .§.s 

were stil l continuing to start faster even during the last 

four blocks of Experimental trials . Although no significant 

components of trend were obtained, quadratic and cubic 

functions were most descriptive of t he trend. See Table XXX 

and Figure 22. 

~ 1• The Blocks effect was significant at .E. < . 003 

on the analysis of the Run 1 measure. This trend was made 

up of significant linear (.E, < . 001) and cubic (.E, < . 001) 

componentso No other components were significant. See 

Table XXX and Figure 23. 

~l• No significant effects were found on the Goal 1 

measure . See Table XXX and Figure 24. 

Start£• While the Groups X Bl ocks interaction on the 

complete analysis only approa ched signi ficance (.E, < . 060), 

it was significant (E < • 021) within only the l ast four 

Blocks of Phase III. 

No significant components of the trend were found, 

although linear and quadratic functions were most descr iptive . 

Significance of this interaction indicates that a clear 

di fference between the groups emerged with practice. When the 
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first t wo Bl ocks are included, this difference tends t o be 

obscuredo See Table XXXI and Figure 250 

~£• While the Groups X Blocks interaction was 

significant le, <.042) on the complete analysis of Run 2, 

this interaction was not significant le, < . 093) when only the 

l ast four Blocks were included. A significant linear 

component of trend le, < . 037) described the interaction. 

Rather than the differences between the groups being refl ected 

in t he i nteract i on, as in the complete analysis, they emerged 

in a Groups main effect le, < . 05) when only the last four 

Blocks were analysedo This finding indicates that a r eliable 

difference emerged by the third Block and r emained through 

the sixth. The effect of including the f irst two blocks 

was to obscure this between-groups difference even though 

it was st ill reflected in the Groups X Blocks interaction. 

See Table XXXI and Figure 26. 

Multiple Comparisons .2f Groups Means 

Block by Block Analyses 

L mor e complete picture of the data was given by one-

way AN0VAs and multiple comparisons of group means, performed 

Block by Block wit h the Newman-Keuls technique. The r esults 

of these analyses are presented in Tables XXXII and XXXIII 

and arranged so that Experimental and Control Blocks can 

easily be compared. An inspection of t hese Tables reveals 

t hat the first statistically significant difference between 

groups occurred at Goal l on the first Control Block. The 

groups effect was significant at .E < 0003. Comparisons among 
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groups found that the Conflict group was signif icantl y slower 

in Goal a pproach on this Control Block t han either t he 

Frust ration or Control groups ~ < 005 ). One implication is 

that exper i ence with nonconflict after an experience with 

conflict may produce a marked slowi ng in Goal approach. 

The second significant effect of maj or importance emerged 

at Run 2 on the thi rd Experi mental Block. The Groups effect 

was significant at ~ < . 015. Comparisons among groups found 

that the Conflict group ran s i gnifi cantly faster in this 

section of All ey 2 on this Experimental Block than either 

the Frus tration or Control groups (~ < . 015) . This 

difference continued on the next Experimental Block, but there 

it was not significant. 

Superior running speed by the Frustration group on 

Experimental t rials in the second Alley did not emerge until 

t he final Block of trial s . The Group effect on the Start 2 

measure was found to be signi f i cant at ~ < . 034. Comparisons 

among group means revealed t hat the Frustration and Confl i ct 

groups were similar , with the signi ficant! being produced 

by the very much slo,rer Start 2 times of the Control 

group. 

Except f or the significant Goal 1 finding during the 

f irst Block of Phase I I I , no signif i cant effects were found 

in the Control Blocks data. Clearly there is a strong 

probability that the significant findings which emerged on 

analyses of t he Experiment al Blocks were not spurious . 
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'f!:i.thin-S Analyses 

Experiment II was designed so as to provide within-§. 

comparisons , achieved by inclusion of Cont rol Tria l s wi th 

Exper imental Trials in Phase III ; hence, the data yield within 

group as well as between group information. The within-§. 

analyses took the form of a two- within-§. anal ysis of variance, 

where Experimental.!!!. Control Blocks represented the Trials 

Condition factor, and Blocks the practice factor. Separate 

anal yses for each of the three experimental groups were 

performed, using each of the five dependent vari ables. 

Results of the anal yses are summarized in Tables XXXIV 

through XXXVIII . The data are graphically presented in 

Fi gures 28 through 32. 

Confl i ct Groupo The only wit hin-§. effects which were 

statistically signifi cant on anal yses of Confl i ct Gr oups 

data were associated with Goal 1 and Run 2 dependent measures. 

The Trials Conditions and Blocks main effects on Goal 1 

were signif icant wit h associated probabilities of .P. <. 017 

and .:e. < 0050 , respectively. On the aver age Conflict §.s were 

found to enter the Goal slower on Control Trial s t han on 

Experimental Trialso However, it was the large difference 

in the approach speed between the two types of trial s that 

occurred during the first two blocks of Phase III which 
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seemed to produce this dif ference. It would seem that noncon.flict 

following the exper i ence of conflict produces a response 

decrement. The signifi cant Blocks effect indicates that .§_s 

wit hin the Confl i ct group approached the Goal faster with practice. 
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The Trials Conditi ons main effect for the Run 2 anal ysis 

was found to be statistically significant (E < . 012) . 

Generally, running speeds were faster following conflict than 

f ollowi ng control conditionso This difference was not clearly 

apparent , however, until the third Trial Blocko 

Control Groupo Two statistically significant Trials 

Condition X Blocks interactions were found on analyses of 

Run 1 and Goal l measures {_-e, < 0007 and .P. < .048). In both 

cases, these interactions appear .!!.Qi to be the result of any 

consistent divergence between Conditions over Blocks, but 

rather, as the result of s i gnificant crossovers which 

occurred with time . This was also the case for the 

nonsignificant Run 2 measure (,.P. < . 060 ). The reader should 

be reminded that critical ratios tend to be inflated in 

designs involving within-.§. factors because of the dependencies 

among levels which exist. Therefore, one should not be too 

surprised at these spuriously significant interactions. 

No other significant effects emerged in t he analyses 

perfomed on the remaining dependent variables. 

Frustration Groupo The Blocks main effect was found t o 

be significant in all but the Goal 1 measure. This reflects 

a gradual increase in running speed as Phase III progressed. 

Such findings are of little importance to the main research 

interest, and would not be worth mentioning except that no 

other groups presented such a consistent trend in the data. 

& significant Trial Conditions main effect was found on 

the Start l analysis. When averaged over Blocks, .§.sin the 
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Figure 30 . Experiment II. Within-S comparison of Phase III Experimen­

tal and Control trials for Conflict (G 1), Control (G 2), and Frustra~ 

tion (G 3) groups. Mean 1/run times of dependent variable Goal 1. 
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Figure 31. Experiment II. Within-S comparison of Phase III Experimen~ 

tal and Control trials for Conflict (G 1), Control (G 2}, and Frustra­

tion (G 3) groups. Mean 1/run times of dependent variable Start 2. 
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Figure 32 . Experiment II. Within-S comparison of Phase I II Experimen-.­

t al and Control trials for Conflict (G 1), Control (G 2), aud Frustra­

tion (G 3) groups . Mean 1/run times of dependent variabl e Run 2. 
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Frustration group started fas ter on Experimental trials than 

on Control trials. This difference was primarily appar ent 

on the s econd Block and tended to di sappear with further 

practice. The reason for this dif ference i s somewhat 

uncl ear~ because precautions were taken to prevent anticipatory 

discrimination between Control (CR) trials and Experimental 

(nonreward) trials, by randomly interspersi ng Control trials 

within the Experimental trials sequence. 

Post !2£ ~ J2! Discrimination 

The resul t s of the four di scriminat ion test trials were 

generally as expected. As can be s een in Table XXXIX only 

two §.s showed positional preference and four .§.s made an 

erroro All but two .§.s cor rectly chos e S+ on the initia l 

trial. From t hese dat a one can conclude that the procedure 

of guiding a .§.' s response consistent ly to the relevant 

stimulus was successf ul in creating a relati vely high l evel 

of s t imulus control. 

An additi onal check was made on the position preference 

exhibited by Ss in the Confl ict Group on Experiment al trials 

of Phase III. It was found that seven out of nine .§.s chose 

the left side of GB 1 on at least f ive of the six trials. 

This i s an int eresting finding in t hat only one.§. in the 

Conflict Group showed a posi t ional preference on the 

dis crimination test. This would seem to indicate that given 

a choice between two relatively equal alternatives, posi tional 

preferences are learned, or at least used, as a solution to 

the confli ct. On t he other hand, from the data of Phase III, 



it would seem that use of a positional habit as a solution 

to confl ict in no way reduces the effect of conflict on the 

general level of moti vation. 

DISCIBSION 
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Unfortunately, Experiment I was not satisfactory in 

establishing experimental operations of approach- approach 

confl ict and continuous reward unconfounded with the effects 

of nonreward; the confounding of reward and nonreward discriminanda 

was attributed to generalization to S+ of nonreward effects 

arising from a training procedure which forced actual experience 

of nonreward to S-, before S+ and S- were discriminable to an 

§.. Hence, Experiment II was designed so that Ss would be 

consis tently guided to SL occasioning continuous reward, 

without any experience to S- occasioning nonrewardo This procedure 

precluded the possibility that any nonreward effects associated 

withs- could influence behavior presumed to be under the control 

of approach-approach conflict or continuous reward. In addition, 

two phases of acquisition trials were run to insure adequate 

stimulus control before the institution of experimental 

conditionso The procedural changes employed in Experiment II 

were sufficient to produce significant differential effects 

between groups. 

Overall analyses of the mixed- design tested the hypotheses 

that operations of nonreward and approach-approach conflict would 

elicit similar motivational effects, reflected in performance 

in the f i r s t and second alleys of the double runway maze. 

Specifically, Frustration and Conflict groups were expected to 
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show an immediate increase in Alley 2 ruzming speed, relative 

to the speed of the Continuous Reward Control group. This 

hypothesis was confi rmed. However, the increments did not 

occur i.mmediatelyo Significant differences in Alley 2 running 

speed developed only after two experimental Blocks . Significantly 

increased running speed in the Conflict group occurred on the 

third Block. The frustration group's speed increased one 

Block later, but did not become significantly faster than the 

Control group until Blocks five and six. Increases in 

Frustration and Conflict group running speed were first detected 

in the Run 2 section of the second alley: not until the fifth 

Block was an increase noted in the vigor of starting into 

Alley 2. 

Several conclusions are indicated regarding Alley 2 

performance: first , the procedural changes instituted in 

Experiment II were sufficient to produce significant between­

group effects; second, increments in the general level of 

motivation were produced by the operations of approach-approach 

conflict and frustrative nonreward. However, the data indicate 

that conflict may produce an increment faster than nonreward 

and that the effect tends to move backward along the behavioral 

sequence after practice; and finally, that differential effects 

(between conflict and frustration ) may develop only with 

increased experience with these experimental conditions. This 

conclusion is limited by a methodological problem which was 

a necessary, but unfortunate, occurrence during the experiment. 



Differential effects of experimental operations were not 

observed in Alley 1 behavior. While faster average approach 

times were noted, no significant diff erences between groups 

were found. The rank order of experimental groups on Goal 1 

was as originally predicted; the Conflict group consistently 

showed a slower approach to goal than the Frustration and 

Contr ol groups ; Frustration and Control approaches were almost 

indistinguishable. This finding is in contrast to those of 

the Experiment I between-and within-:2. findings , and even the 

within-:2. finding for the Conflict group in this experiment. 
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In both cases the Conflict group approached the goal relatively 

faster during conflict operations, although in the present 

experiment the dif ferences in speed of approach during 

Experimental and Control trials disappeared after the second 

Block. The fact that no differential effects were observed 

in Alley 1 behavior is not especially surprising. In general , 

f or Alley 1 it is very likely that more than six blocks of 

two trials are necessary to produce dif ferential effects of 

any magnitude between groups . Had t he experimental phase 

been continued experimental conditions would probably have 

affected Alley 1 behavior. 

Control trials were randomly interspersed within the 

Experimental trial sequence. Performance of gr oups on the 

former provides a baseline with which per formance on Experimental 

trials may be compared. Therefore, separate overall analyses 

of data from Control trials provide additional comparative 

support for the reality of effects observed on Experimental trials . 
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As predicted, no differ ential effects were found between groups 

on analyses of Control trial data. The only measure which 

recorded any difference at all between groups was Goal 1. 

The Conflict group was s lower than the other in approaching 

the first goal. This duplicated the effect found on Experimental 

trials, except that on the first Control trial fol lowi ng 

initi ation of approach- approach conflict, Conflict ~s showed 

significantly slower approach to the goal. (Within the 

Confli ct ~s , t he contrast between the continuous reward and 

conflict oper ations apparently produced a significant response 

decrement which the ~s never entirely overcame) . It can be 

concluded that the l ack of signif icant inter - group differences 

on Control trials provides additiona l support for t he reality 

of the Exper imental trial effects. 

As previously mentioned, the lag in appearance of 

differential group effect s was not expected. Possibl y it 

depended upon some degree of experience with conflict or 

nonreward - required in order for these to exact a measurable 

effect - - or it may have been due to the necessary, but 

unfortunate, change in daily rations. Unfortunately, this 

quest ion can not be answered without replication. 

Apart from the question of the latency of experimental 

effect s , it was asked: I f the f irst two blocks of Experimental 

trials (which were confounded by a change in deprivation 

rations) were ignored, would group performance be as originally 

predicted? Accordingly, a set of analyses which used only the 

las t four blocks of Experimental trials wer e run. No si gnificant 
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differences were found in measures of the first alley, except 

those of the Blocks main effects. This replicates findings 

of the complete desi gn. The differential effect of experimental 

oper ations was still emerging with practice on Start 2. 

This effect , which only approached signi ficance on the complete 

analysis , was found to be significant when only the final four 

blocks were considered. The clear difference expected at the 

beginning of experimental operations emerged on Run 2 only 

during the last four blocks. The performance of these groups 

was as expected ; Conflict produced the fastest running in 

Alley 2, followed by Frustration, then Control. Findings 

from this set of analyses provide additional support for the 

overall findings . However, as stated, they provide little 

additional informati on which might help clarify alternative 

interpretations of the lag in experi mental effects . 

The design of Experiment II also provided an opportunity 

for within-§. examination of the hypothesis that confli ct would 

r esemble frustrative nonreward in its moti vational increment 

of subsequent running speed. Each§. was run under experimental 

and control conditi ons . The within-§. analyses tested the 

hypothesis that differential effects observed between- groups 

on Experimental trials would also be observed wi thin- groups 

between Control and Experimental trial s . The hypothesis was 

confi rmed only for the Conflict and Control groups. The 

Confl i ct group showed faster running in the Run 2 section 

of Alley 2, following conflict and slower approach to goal 

in All ey 1; a similar effect occurred in Experiment I . For the 



Control group, significant interactions between Trial Conditions 

and practice were found on Run 1 and Goal 1 measures of first 

alley performance, the result of significant crossovers in 

alternating directions from block to block. These effects 

are interpreted as inconsistent variation detected by a r ather 

sensitive analysis . The Frustration group did not show a 

within-§. frustration effect, probably because increased vigor 

of responding following nonreward did not develop until the 

fourth block. Possibly several trials are necessary before 

a frustration effect will be observed within-§.s . An 

unexpected finding was that the Frustration group consistently 

started into Alley 1 faster on Experimental trials than on 

Control trials . The .§.s in this group should not have been 

able to distinguish between Experimental and Control trials 

but it seems that somehow t hey did. The reason for faster 

starts on Experimental trials is unclear; moreover , logic 

would suggest that starting, if any different, should be 

slower since responses were nonrewarded. Precautions were 

taken to prevent cueing of experimental conditi ons of nonreward, 

even to the point of randomly interspersing Control trials 

within the Experimental trials sequence, running .§.sin 

random order, and screening the dispensing of pellets from 

view. There is always a possibility that some inadvertent 

cue from the experimenter produced the effect. 

The post hoc discrimination test checked the success 

of the guiding procedure for creating stimulus control of 

responding. The results of the test were generally as expected. 
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Only two §.s exhibited positional preferences , and another two 

made dis crimination errors. So the procedure was successful 

in establishing di scrimination. Interestingly, during the 

experiment the Conflict §.s tended to have a left side positional 

preference during choice trials. However, this position 

preference was not carried over to the discriminat ion test. 

From the data of Experiment I and II it is evident that §.s 

used positional habits as a solution to the approach-approach 

confl ict in GB 1. It is not clear from Experiment II if 

these positional preferences were learned. What does seem 

apparent is t hat t he use of posi t i onal preference as a 

solution to confl i ct could not ent irely have reduced the 

effect of conflict in producing an increment in the general 

level of motivation. 

To summarize : the hypothesis was supported that operations 

of both approach- approach conflict and frus trative-nonreward 

would result in an i ncrement in the general level of motivation, 

as measured by an increase in the running speed of §.sin 

Alley 2. However, the finding t hat this effect would require 

practice in order to develop was not predicted, though not 

theoretically precluded either . Possible reasons could be 

inherent in the experimental methodology, or due to the 

unfor tunate necessi ty of increasing daily deprivation rat ions. 

An answer to this question must wait until replication. 

The wit hin---:§. analyses added further support to the main 

thesis . Result s for the Conflict and Control groups indicate 

t hat between---:§. results were replicated within---:§.s . However, the 
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Frustrati on group did not show a wit hin-§. frustration effect; 

such an eff ect seems to require time to develop for it to be 

evident wit hin-.§.s. 

Evidence of successful acquisiti on of discrimination was 

found on the post 112£ discrimination testo However, a position 

preference was found in the Conflict group during experimental 

trials. These preferences di d not t r ansfer to the discrimination 

test. The use of a positional habit was viewed as a solution 

to confl ict which di d not reduce the energizing effects of 

conflict below the threshold of de tectability . 



Chapter IV 

Conclusions 
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The present investigation compared motivational properties 

of frust rative-nonreward, conflict involving nonreward, and 

conflict unconfounded with nonrewardo The main hypothesis 

was that each of these experimental operations would result 

i n an i ncrease in the general level of motivati on of the subject, 

as measured by an increase in running speed in the s econd 

alley of a double-alley apparatus. The conclusions of the 

present study are based on two different experimental designs ; 

one i n which experimental operations were interspersed during 

discr imination training, the other, in which experimental 

operat i ons followed the acquisition of dis criminated approach. 

The f indings of each experiment conf i rm that operati ons 

which produce "pure" conflict unconfounded by nonreward can 

increase t he general level of motivation , analogously to the 

effects of nonreward. Support for this conclusion comes from 

the within~ analyses of Experiment I and the between~ 

anal ys es of Experiment IIo The reason for t he quite different 

sources of support given by each experiment may be explained 

by the di ffer ences between t he t wo experiments ' procedures 

f or developing stimulus controlo The procedure for discrimination 

training in Experiment I involved gui ded trials to S- associat ed 

with nonreward. There is a good likelihood t hat this training 

procedure was not successful, allowi ng the aversive effects 
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inherent in nonreward, associated with S- to generalize to 

the continuously rewarded S+. Consequently, rather than S+ 

being conditioned to continuous reward in Groups C and O, 

it was associated with parti al reward. The differential 

effects of experimental operations would thereby have been 

reduced so that between- group differences were largely 

washed out. The training procedure adopted in Experiment II 

cons istently guided approach responses to the lighted goal 

box chamber (S+) and eliminated any guided trials to S- . 

This procedure successfully precluded any possibility that 

nonreward associated with S- would influence behavior presumed 

to be under the control of approa ch- approach conflict or 

continuous reward. 

While an increment in the general level of motivation 

was found as the result of approach- approach conflict and 

frustrative- nonrewar d, differences in the effect of each 

operation were apparent . The first difference was that 

experimental operations of conflict and f rustration produced a 

"confl ict effect" (CE) and a frustration effect (FE ) whose 

temporal profiles were rather di fferent . In Experiment I , 

the Conflict only (c) and the Frustration plus Conflict (FC ) 

groups s howed a gradual increase wit h practice which became 

statistically significant around the tenth block of the 

f i f teen block experiment. The Frustration only (F) group 

showed no significant increase in FE until around the 

eleventh block. Experiment II found the increase to occur 

first in the Conflict group then in the Frustration group. 
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The effect also apparentl y moved backwards, with practice, 

along the response sequence ; it was first noted in the Run 2 

section, then in the Start 2 sect i on of t he second a l leyo 

The implications of these findings are that conflict may 

increase moti vation before frustrati ve-nonreward is able to, 

provided that learning is not complicated by nonreward. 

In order for nonreward to be frustrative, some experience 

wi th it in the context of reward is necessary. Conflict 

between two quickly- l earned approach tendencies would not 

require such a time-lag. There is also some indication that 

approach-approach conflict elicited a larger increment in 

motivation level than frustrative-nonreward. This conclusion 

holds for the Run 2 data of both experimentso It should 

be pointed out, however, that the magnitude of FE is 

dependent on t he size of reward. Since the size of the reward 

used in the present investigation was small the conclusion 

might not hold for a larger size of reward. The conclusion 

may also be dependent on t he cri ter i on region of Alley 2, 

since in Experiment II the Frustration group di d leave the 

first Goal Box faster than t he Conflict group. A possibility 

t hat CE requires an intra- trial post-conflict warm-up may 

account for the differences in starting speed. 

The second difference between the two basic operations 

of confl ict and f rus t r ation was seen in t he behavior occurring 

in Alley 1. The operati ons of approach- approach conflict 

produced faster goal entry than did trials not involving these 

operati ons. Although in Experiment II this difference t ended 
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to disappear quickly, in Experiment I the effect was maintained 

throughout the experiment . Interestingly, during Experiment I 

approach to goal was faster for Conflict than for Frustration. 

In Experiment II, however , the Frustration group approached 

the goal f aster than the Conflict group, although the difference 

was not significant and there was some indication that the 

speed of approach of the two groups were convergingo These 

findings strongly imply two points: first , the experimental 

phase of Experiment II was not long enough for approach­

avoidance conflict to develop in the Frustration group ; and 

second, while approach- approach conflict can produce faster 

approach, it tends to also produce a decrement in approach 

on subsequent trials not employing conflict operations. 

The contrast in the findings of the two experiments raises 

the question as to what dif ferential elements of the procedures 

in Experiments I and II produced the differences. /Lt this 

point it is argued that the difference is accounted for by 

the introduction of experimental operations during acquisition 

of discrimination and with generalized nonreward associated 

withs- , in Experiment I . In Experiment II the experimental 

operations followed discrimination, and without generalized 

nonreward. 

The post ,hQ£ tests of discrimination training and checks 

of the position choices on trials involving free-choice of 

the two experiments produced some interesting findings . 

First of all, only training operations which did not guide 

~ subject to an alternate, nonrewarded discriminative stimulus, 
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produced accurate stimulus control in the post- experimental 

test of discrimination. Second, t here is some i ndication 

that positional preferences were used as a solution to 

confli ct involving two rel atively equal alternatives. The 

rationale in both experiments was to equate position preference 

by forced pract ice to the less- favored Goal Box l side, but 

in execution this intention was not realized. Data from 

Experiment I suggests that a positional habit was learned 

during t he course of the experiment but there is not sufficient 

data f rom Experiment II f or conclusive evidenceo A comparison 

of the positional preferences shown during the actual experiments 

with those shown during the post- experimental discrimination 

task r evealed that positi onal preferences were not carried 

over to t he discrimination test; had they been, the subject 

probably could not have been credited with having learned the 

discrimination. It was also concluded that positional preference 

did not seem to reduce conflict effects. 

Chapter I outlined in some det ail t wo of the best 

moti vational - behavioral theories of frustration extent in the 

frustration literature, those of Amsel and of Brown and 

Farber. The two theori es are isomorphic on most points : 

both theories r egard frustration as having two primary 

effects: (1 ) it results in an increment to the general level 

of motivation, and (2) it provides distinctive internal stimuli. 

However, they differ on the key point of the antecedent 

conditions which are postulated to produce frustration . .Amsel 

defines frustrat i on as the consequence of nonreward t rials 
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following the experience of rewarded trials .
2 

This is a clear 

and precise operational definition of conditions antecedent 

to frustration . Hence, Amsel has provided one basic operation 

antecedent to frustration, rather than an elaborate list of 

variables and conditions that may lead to frustration . On 

the other hand , Brown and Far ber suggest that frustration 

may result from operations which set the occasion for the 

simultaneous activation of any competitive excitatory or 

excitatory-inhibitory tendencies. Literature was reviewed 

which presented findings inconsistent with predictions from 

Amsel's position. It was suggested that several of these 

inconsistencies and ambiguities arise from the precise, but 

restricted , operational definition of Amsel and , thus, might 

be resolved by adopting the position of Brown and Farber . 

Unf ortunately , research had not yet provided a conclusive 

demonstration that " frustration- like" effects could result 

from the simultaneous activation of two competive excitatory 

tendencies , unconfounded with elements of nonr eward. The 

present investigation provides this demonstration . 

Several conclusions emerge : (1) conflict operati ons, 

without elements of nonreward , are capable of producing 

"frustration- like" effects ; ( 2) given the right circumstances , 

Amsel ' s operations may be subsumed under those of Brown and 

2
rt should be noted that Brown and Farber anticipated the 

operation of frustrative-nonreward in their 1951 paper (p. 481) 
and justifiably included it as another operation defining conflict . 



Farber (although it is recognized that primary aversive 

properties of nonreward may provide an additional increment 
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in motivation beyond that produced by conflict without nonreward); 

(3) the Brown- Farber position is more parsimonious than Amsel's , 

encompassing a larger set of antecedent conditions defining 

frustrating situations within the one operation of conflict, 

without the necessity of additional assumptions to account 

for inconsistent findings; and (4) while the Brown- Farber 

position is more general , it need not be any less precise 

than Amsel ' s operational definition. 
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.Appendix A 

Tables for Exper;IJnent I and Exper~ent It 



Table IV 

Experiment I. Multivariate Analyses of Variance Sunnnary of the Difference between Experimental Groups and 

Stimuli over t he Complete Set of Crite rion Trial Blocks using Dependent Measures of t he Firs t Alley . Only 

t he Largest Roots of t he Multivariate Analyses are Reported. 

Start 1 

Source df MS F .E.< - -

Between Grou.E_s 

Groups 3 . 230 1 . 382 .284 
Stimuli 1 .217 1 . 305 . 270 
Groups X Stimuli 3 . 348 2.094 .141 
Within Cells 16 . 166 

Within Groups 

Blocks 14/3 . 000 4 . 909 . 108 
Groups X Blocks 42/9.665 1 .007 . 537 
Stimuli X Blocks 14/3. 000 . 539 . 816 
Grps . X Stimuli X Elks . 42/9 . 665 1.079 . 483 

* Statis tically Significant at .E.< . 05. 

Run 1 

MS F .E.< -

. 044 1.294 . 311 

.027 . 794 . 386 

. 049 1 . 444 . 267 

. 034 

60.118 . 003* 
3.936 .014* 
8.451 .052 
3.373 .024* 

Goal 1 

MS F 

.034 .606 

.002 . 043 

. 067 1. 212 

. 055 

11.984 
1.172 

.206 

.637 

.E.< 

.621 

. 839 

. 337 

.032* 

. 421 

.984 

.848 

I-' 
L,.) 

00 



Table V 

Experiment I . Multivariate Analyses of Variance Summary of the Difference between Experimental Groups and 

Stimuli over the Complete Set of Criterion Trial Blocks using Dependent Measures of the Second Alley. Only 

the Largest Roots of the Multivariate Analyses are Reported, 

Start 2 

Source df MS F -

Between Groups 

Groups 3 .061 1.181 
Stimuli 1 .057 1 . 106 
Groups X Stimuli 3 .059 1.139 
Within Cells 16 .052 

Within Grou.E_s 

Blocks 14/3.000 2.837 
Groups X Blocks 42/9.665 .436 
Stimuli X Blocks 14/3.000 .709 
Groups X Stimuli X Blocks 42/9.665 . 491 

.E. < MS 

.348 .090 

. 309 .030 

. 363 .090 
. 043 

. 212 

. 969 

. 719 

. 945 

Run 2 

F -

2 .072 
.688 

2.087 

4. 671 
.579 
.339 
.560 

.E. < 

. 144 

.419 

.142 

.115 

. 892 

.931 

.905 

t--' 
w 
~ 



Table VI 140 

Experiment I . Newman-Keuls Multip le Comparisons for Differences between 

Experimental Group at the First, Middle, and Final Five Trial Block 

Phases of t he Experiment using Start 1 as the Dependent Variable. 

First Five Trial Blocks 

F = .33 df = 3/20.E_< .806 

Groups C 0 F FC 
Means 1. 031 1.018 . 962 .834 

Group FC .834 . 198 .184 .128 
Group F .962 .069 . 056 
Group 0 1.018 .014 
Group C 1.031 

The Multiplier is . 15 779 

Middle Five Trial Blocks 

F = .82 df = 3/20 .E. < . 498 

Groups 0 C F FC 
Means 1.752 1.576 1. 341 1.340 

Group FC 1.340 .412 .236 .001 
Group F 1.341 .411 .236 
Group C 1.576 .176 
Group 0 1. 752 

The Multiplier is .22123 

Final Five Trial Blocks -- --

!_ = 2.04 df = 3/20 .E_ < ,141 

Groups 0 C F FC 
Means 2 .116 1.905 1.530 1.451 

Group FC 1 . 451 . 666 .455 . 070 
Group F 1.530 .587 .376 
Group C 1 . 905 .211 
Group 0 2 . 116 

The Multiplier is . 22016 

* Significant at .E. < .05 . 
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Experiment I . Newman-Keuls Multiple Comparisons for Differences between 

Experimental Groups at the First , Middle, and Final Five Trial Block 

Phases of the Experi ment using Run 1 as the Dependent Variable . 

First Five Trial Blocks 

F = . 63 df = 3/20 £.< . 603 

Groups F 0 FC C 
Means .500 . 455 . 376 . 341 

Group C .341 .159 . 114 . 035 
Group FC . 376 .124 .078 
Group 0 .455 .046 
Group F . 500 

The Multiplier is . 09ll5 

Middle Five Trial Blocks 

!_= 1.59 df = 3/20 £.< ·223 

Groups 0 F C FC 
Means . 745 .674 .593 .495 

Group FC . 495 .250 .179 . 098 
Group C .593 . 152 .081 
Group F .674 .071 
Group 0 . 745 

The Multiplier is .08533 

Final Five Trial Blocks 

F = 2.25 El= 3/20 . 113 

Groups 0 C F FC 
Means .991 . 845 . 785 . 718 

Group FC .718 .273 . 126 . 067 
Group F . 785 .206 .059 
Group C . 845 . 147 
Group 0 . 991 

The Multiplier is . 07753 

* Significant at .E.< ·05. 
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Experiment I . Newman-Keuls Multiple Comparisons for Differences between 

Experimental Groups at the First, Middle, and Final Five Trial Block 

Phases of the Experiment using Goal 1 as the Dependent Variable. 

First Five Trial Blocks 

F .38 df = 3/20 .£. <. 771 

Groups F 0 FC C 
Means . 474 .435 .402 .341 

Group C .341 .133 .094 .061 
Group FC .402 .072 . 033 
Group 0 .435 .039 
Group F .474 

The Multiplier is .09183 

Middle Five Trial Blocks 

F = . 33 df = 3/20 £. < . 804 

Groups F C 0 FC 
Means .875 . 869 .791 . 713 

Group FC . 713 .163 .156 . 079 
Group 0 . 791 .084 .077 
Group C . 869 .007 
Group F . 875 

The Multiplier is . 13320 

Final Five Trial Blocks 

F = 1. 64 df = 3/20 £. < . 212 - -
Groups F C 0 FC 

Means 1.170 1.045 1.041 . 856 
Group FC .856 .314 . 189 .185 
Group 0 1.041 . 129 .005 
Group C 1.045 .125 
Group F 1.170 

The Multiplier is .10114 

* Si gnificant at£.< . OS . 



Table IX 143 

Experiment I . Newman-Keuls Multiple Comparisons for Differences between 

Experimental Groups at the First , Niddle, and Final Five Trial Block 

Phases of the Experiment using Start 2 as the Dependent Variable . 

First Five Trial Blocks 

!_ = 1.53 df = 3/20 .E.< .237 

Groups F 0 FC C 
Means . 451 . 269 .150 . 083 

Group C .083 .368 . 185 .067 
Group FC .150 . 301 . 119 
Group 0 .269 . 182 
Group F .451 

The Multiplier is . 13037 

Middl e Five Trial Blocks 

F = 1. 43 df = 3/20 .E. < . 263 

Groups C 0 F FC 
Means .509 .454 . 315 . 264 

Group FC .264 .245 .189 . 051 
Group F . 315 .194 .139 
Group 0 . 454 .055 ----
Group C .509 

The Multiplier is .09598 

Final Five Trial Blocks 

!_= 2.08 df = 3/20 .E.< ·134 

Groups C 0 F FC 
Means . 984 .655 .563 . 446 

Group FC ·"46 .537 . 209 .116 
Group F . 563 .421 . 092 
Group 0 .655 . 329 
Group C .984 

The Multiplier is . 15991 

* Significant at£..< .05. 



Table X 144 

Experiment I . Newman-Keuls Multiple Compar isons for Differences between 

Experimental Groups at the First , Middle , and Final Five Tr ial Block 

Phases of the Experiment using Run 2 as the De pendent Variable 

Fi rst Five Trial Blocks 

£.= 2 . 20 df = 3/20 £.< ·119 

Groups F 0 C FC 
Means .622 . 616 . 385 . 384 

Group FC . 384 . 238 .232 . 001 
Group C . 385 . 237 .231 
Group 0 . 616 .005 
Group F .622 

The Multiplier is . 09 115 

Middle Five Trial Bl ocks 

F = 1. 31 df 3/20 £. < . 300 

Groups 0 F C FC 
Means .781 .767 . 663 . 527 

Group FC . 527 . 254 .240 .136 
Group C . 663 . 118 .104 
Group F . 767 . 014 
Group 0 .781 

The Multiplier is . 10268 

Final Five Trial Blocks 

F = 1.65 df = 3/20 £ < .209 -
Groups 0 F C FC 

Means . 926 . 868 .842 .618 
Group FC . 618 .308 . 250 . 224 
Group C . 842 . 085 . 026 
Group F .868 . 059 
Group 0 . 926 

The Multiplier is . 10499 

* Significant at .E. < . 05 . 



Table XI 

Experiment I. Within-.§_ Analyses of Variance Swnmary of Comparisons between Rewarded vs Nonrewarded Train­

ing Trials over Trial Blocks using Start 1 as the Dependent Variable. 

Group C Group 0 

Source df MS F .E.. MS F - -

Trial Blocks 14 1.95 13 . 498 . 000* 3 . 29 15 . 827 
Error 70 . 14 . 21 

Tr ial Conditions 1 .12 2 . 105 . 207 . 11 2 . 134 
Er ror 5 .OS . OS 

Blocks X Conditions 14 .02 . 265 . 996 .09 . 958 
Er ror 70 . 07 .09 

* Statistically Significant at .E.. < . 05. 

Group FC 

.E.. MS F .E.. -

.000* . 90 4.698 . 000* 
.19 

. 204 .07 . 470 . 524 
. 15 

. 503 . 04 .574 . 877 
. 07 

MS -

1.56 
. 19 

. 71 

.04 

.10 

.07 

Group F 

F 

8. 326 

19.824 

1. 478 

.E.. 

.000* 

. 007* 

. 143 

I-' 
.i::­
v, 



Tabl e XII 

Experiment I. Within-_§_ Analyses of Variance Summary of Comparisons between Rewarded vs Nonrewar ded Tr ain­

ing Trials over Trial Blocks using Run 1 as t he Dependent Variable . 

Group C Group 0 

Sour ce df MS F .E. MS F - -

Trial Blocks 14 . 46 11 . 026 . 000* . 53 10 . 994 
Er r or 70 . 04 . 05 

Trial Conditions 1 . 04 2.427 . 180 .00 .066 
Err or 5 . 02 . 02 

Blocks X Conditions 14 . 02 . 933 . 529 .05 2 . 234 
Er r or 70 . 02 .02 

,~ Statistically Significant at .E. < .05 . 

Group FC 

.E. MS F -

. 000* .28 6.442 
.04 

. 807 . 02 . 279 
.06 

.014* .02 1.129 
. 02 

.E. MS 

.000* .45 
. 08 

. 620 . 17 
. 03 

. 350 .03 
. 03 

Group F 

F 

5 . 921 

5 . 157 

1.114 

.e. 

.000* 

.072 

. 362 

I-' 
~ 
Q'\ 



Table XIII 

Experiment I . Within-~ Analyses of Variance Summary of Comparisons between Rewarded vs Nonrewarded Train­

ing Trials over Trial Blocks using Goal 1 as the Dependent Variable. 

Group C Group 0 

Source df MS F .2. MS F -

Trial Blocks 14 . 75 16.122 .000* .53 15.259 
Error 70 . 05 . 03 

Trial Conditions 1 . 00 .092 . 774 .09 1.821 
Error 5 .04 .05 

Blocks X Conditions 14 . 06 2.804 .002* .07 3.165 
Error 70 . 02 .02 

* Statistically Significant at .2. < .05. 

Group FC 

.2. MS F .2. 

.000* .43 8. 771 .000* 
. 05 

. 235 .08 2 . 240 .195 
. 03 

.001* . 03 1.411 . 172 
. 02 

Group F 

MS F 

1.14 7.707 
.15 

.01 .097 

. 11 

. 06 . 788 

. 08 

.2. 

.000* 

. 768 

. 678 

~ 
-t,-
-..J 



Table XIV 

Experiment I. Within-~ Analyses of Variance Summary of Comparisons between Rewarded ~s Nonrewarded Train­

ing Trials over Tr ial Blocks using Start 2 as the Dependent Variable. 

Group C Group 0 

Source df MS F £. MS F - -

Trial Blocks 14 .70 3 . 999 . 000* .44 4 . 542 
Error 70 . 18 . 10 

Trial Conditions 1 .10 2. 841 .153 .07 .915 
Error 5 .04 . 08 

Blocks X Conditions 14 .13 1. 362 .195 .20 2.906 
Error 70 . 10 .07 

* Statistically Significant at .e_ < .05. 

Group FC 

£. MS F £. -

.000* . 17 1. 869 .045* 
. 09 

.383 .08 . 830 .404 
. 10 

. 002* . 07 2. 782 . 002>'< 
.03 

Group F 

MS F -

. 19 1. 753 

.11 

.33 5.658 

. 06 

. 04 .909 

.04 

£. 

.064 

. 063 

. 553 

I-' 
~ 
00 



Table XV 

Experiment I . Within-I Analyses of Var iance Summary of Comparisons be t ween Rewarded vs Nonrewar ded Train­

ing Trials over Trial Blocks using Run 2 as the Dependent Variable. 

Group C Group 0 

Source df MS F E.. MS F - - - -

Trial Blocks 14 . 32 9 . 279 .000* . 32 6.320 
Error 70 . 03 .05 

Trial Conditions 1 .03 1.588 . 263 .09 1. 759 
Error 5 . 02 . 05 

Blocks X Condit ions 14 .02 1.180 . 310 .09 6 . 698 
Error 70 . 02 .01 

* Statist ically Significant at E._ < . 05 . 

Group FC 

E.. MS F E.. 

. 000* . 09 .975 . 487 
. 09 

. 242 . 09 11. 757 . 019* 
. 01 

.000* . 03 1. 363 .195 
.02 

MS -

. 31 

. 06 

. 15 

.03 

. 03 

.02 

Gr oup F 

F -

5 . 090 

5 . 157 

1. 868 

E.. 

. 000* 

. 072 

. 045* 

I-' 
.i:-­
\0 



Table XVI 

Experiment I. Within-.§_ Analyses of Var iance Summary of Comparisons between Rewarded Training Trial s vs 

Criterion Trials over Trial Blocks using Start 1 as the Dependent Variable. 

Group C Group 0 Group FC Group F 

Source df MS F .E.. MS F .E.. MS F .E.. MS F - - -

Trial Blocks 14 2 . 08 13. 543 . 000* 3.32 11. 826 .000* 1.08 6.024 .000* 1. 41 7 . 890 
Error 70 .15 . 28 .18 .18 

Trial Conditions 1 .04 . 726 .433 . 44 3.514 .120 .21 8 . 079 . 036* .03 . 571 
Error 5 .05 .13 .03 .06 

Blocks X Conditions 14 .10 . 822 .643 . 15 1.532 .122 .11 1. 145 . 336 .09 .783 
Error 70 . 13 . 10 .09 .11 

* Statistically Significant at .E.. < .05. 

.E.. 

. 000* 

. 484 

. 684 

.... 
V, 
0 



Table XVII 

Experiment I . Within-~ Analyses of Variance Sunnnary of Comparisons be tween Rewarded Training Trials vs 

Criterion Trials over Trial Bl ocks using Run 1 as the Dependent Variable. 

Group C Group 0 Group FC Group F 

Source df MS F £. MS F £. MS F .E. MS F - - - -

Trial Blocks 14 .54 15.570 , 000* . 56 8.078 . 000* .30 8.007 .000* .36 6.658 
Error 70 .03 .07 .04 .05 

Trial Conditions 1 .00 .045 . 840 .00 . 040 .850 . 01 .221 .658 . 01 . 074 
Error 5 .02 .03 . 03 .09 

Blocks X Conditions 14 .06 2 .104 .022* . 09 1.197 .297 .03 1. 363 .195 . 02 .817 
Error 70 ·.03 . 07 .02 . 03 

* Statistically Significant at .E. < .05. 

£. 

.000* 

. 797 

.649 

t-' 
v-, 
t-' 



Table XVIII 

Experiment I . Within-i Analyses of Variance Summary of Comparisons bet ween Rewarded Training Trials vs 

Criterion Trials over Trial Blocks using Goal 1 as the Dependent Variable . 

Group C Group 0 Group FC Group F 

Source df MS F £. MS F £. MS F £. MS F - - - - - -

Trial Blocks 14 1.04 15. 9 71 .000* .75 12.610 .000* .50 10 .139 .000* 1. 20 9.217 
Error 70 . 07 .06 . OS . 13 

Trial Conditions 1 2.24 48 . 580 .001* 1.11 39 . 604 .002* 1.01 13. 238 . 015* . 23 8 . 282 
Error 5 .05 .03 .08 .03 

Blocks X Conditions 14 .04 1.004 .459 .08 1.704 .074 .OS 1.337 . 209 .02 . 381 
Error 70 .04 . OS .04 .06 

* Statistically Significant at .e_ < . OS. 

£. 

.000* 

. 035* 

. 976 

I-' 
\J1 
N 



Table XIX 

Experiment I . Within-I Analyses of Variance Summary of Comparisons between Rewarded Training Trials vs 

Criterion Trials over Trial Blocks using Start 2 as the Dependent Variable . 

Gr oup C Group 0 Group FC Group F 

Source df MS F £. MS F £. MS F £. MS F - - - -

Trial Blocks 14 1. 23 4 . 021 . 000* . 39 2.894 . 002* . 13 2 . 307 . Oll* .24 1. 724 
Error 70 . 30 . 14 .06 . 14 

Trial Conditions 1 1.18 6.919 .047* .28 5 . 616 . 064 . 13 . 996 . 364 . 95 6.495 
Er ror 5 .17 . 05 . 13 . 15 

Blocks X Conditions 14 .21 1. 780 . 059 .10 . 920 . 542 . 10 2.259 . 013* .11 1.173 
Error 70 . 12 . 11 .04 .09 

* Statistically Significant at .E_< .05 . 

£. 

. 070 

. 051* 

. 314 

.... 
V, 
w 



Table XX 

Experiment I . Wi thin-S Analyses of Variance Summary of Comparis ons be t ween Rewarded Training Trials vs 

Criterion Trials over Trial Blocks using Run 2 as the Dependent Variable . 

Group C Group 0 Group FC Group F 

Source df MS F .E.. MS F .E.. MS F .E.. MS F - -

Trial Blocks 14 . 39 10 . 108 .000* .31 4 . 764 .000* .11 1. 661 .084 . 19 4.831 
Srror 70 .04 .06 .07 .04 

Trial Conditions 1 .02 . 753 .425 . 06 2.304 .190 . 00 .079 . 789 . 42 5 .190 
Error 5 .03 .02 . 04 . 08 

Blocks X Conditions 14 .07 2 . 132 .020* .OS 1 . 400 .177 . 03 1.169 . 318 . 02 1.078 
Error 70 .03 .03 .02 

* Statistically Significant at .E._< .05. 

.E.. 

.000* 

.072 

.392 

I-' 
V, 
~ 



Table XXI 

Expe r i ment I . Within-~ Analys es of Variance Summary of Compar isons between Rewar ded Training Trials vs 

Crite rion Trials over t he Final Five Tr i al Blocks using Start 2 as t he Dependent Variable . 

Group C Group 0 Group FC Group F 

Source df MS F .E. MS F .E. MS F .E. MS F 
-

Trial Blocks 4 . 57 . 971 . 445 . 07 . 719 .589 .07 1. 375 .278 . 17 2.370 
Er r or 20 .59 .09 . 05 . 07 

Trial Conditions 1 2.65 15 . 420 .Oll* .44 3.490 .120 . 92 8. 214 .035* .69 14 . 528 
Error 5 . 17 . 12 . ll .05 

Blocks X Conditions 4 . 14 . 646 . 636 . 16 1.865 . 156 . 02 .998 . 432 .02 .184 
Error 20 .22 . 09 .02 .10 

* Statistically Significant at .E. < .05 . 

.E. 

.087 

. 013* 

.944 

I-' 
V, 
V, 



Table XXII 

Experiment I. Within-.§_ Analyses of Variance Summary of Comparisons Between Rewarded Training Trials vs 

Criterion Trials over the Final Five Trial Blocks using Run 2 as the Dependent Variable . 

Group C Group 0 Group FC Group F 

Source df MS F .P.. MS F .P.. MS F .P.. MS F - -

Trial Blocks 4 .03 1.085 . 391 . 09 1.254 . 321 .01 .171 . 951 .03 . 773 
Error 20 .02 .07 . 05 .04 

Trial Conditions 1 .19 7.936 .037* .20 9.075 .030* .10 2.647 .165 . 21 3.122 
Error 5 . 02 .02 .04 .06 

Blocks X Conditions 4 .03 .865 .502 .03 .918 .473 .o 1 .604 .665 .03 1.365 
Error 20 .03 .03 .02 .02 

* Statistically Significant at _p_ < . 05. 

.P.. 

.555 

. 122 

.281 

I-' 
u, 

°' 



Table XXIII 157 

Experiment I. Pos t Hoc Test of Discrimination of Rewarded Stimulus in 

a Fr ee-Choice situation. An Error is defined as one wrong choice , while 

a Position Habit is defined as two or more wrong choices . 

Ratio of Ss Ratio of Ss Ratio of Correct 
Experimental with Position Showing S+ Choices on 

Habits Errors the First Trial 

Conflict 6/6 0/6 4/6 

CR Control 6/6 0/6 3/6 

Frustration-Confli c t 5/6 1/6 5/6 

Frustration 0/6 0/6 6/6 

Table 

Experiment I. A Sunnnary of t he Goal Box 1 Side Entered on Free-Choice 

Cr i t e rion Trials for Group C and Group FC. 
S ' s 

s II BLOCKS Stimulus 
Group 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Condition 

2 R R R L R L L L R R L L L L L L+/D-
19 L R L R R R R R L R R R R R R D+/1-

C 23 R L R L R R R R L R R R R R L L+/D-
10 L R R R R L L L R R R R R R R D+/L-
13 R L L R L L R R L L L L L L L L+/D-
12 R R R R L L L L L L L L L L L D+/L-

5 L L R R R L R R R R L R R R L L±/D± 
4 R L L L L L R L L L R L L L R D±/L± 

FC 11 L R R L R L R R R R R L R R R L±/D± 
8 R L L L L R L L L L L L R L R D±/1± 

14 R R L L R L L L L L L L L L L L±/D± 
9 R L R R R L R R R L L L L L L D±/L± 

N. B. R = Right Side and L = Left Side of GB 1. Stimulus Condition refers 
to the St imuli used during discrimination training trials. 



Table XXV 

Experiment II . Multivariate and Univariate Analyses of Variance Summary of t he Difference between Experi­

mental Groups over t he Complete Set of Bl ocks in Phase III using Start 1 as t he Dependent Variable. 

Analyes of Experimental Trial s Analyses of Control Trials 

Source df MS F £_< Source df MS F .E_< -

Groups 2 .096 .218 .805 Groups 2 . 098 .189 . 829 

Within Cells 24 . 438 Wi thin Cells 24 . 520 

Blocks 5/20 3.886 .013 Blocks 5/20 1.038 . 454 

Linear 1/24 . 036 .080 .780 Linear 1/24 .095 .204 .656 
Quadratic 1/24 . 374 1. 55 7 .224 Quadratic 1/24 . 895 3.479 .074 
Cubic 1/24 . 038 . 192 .666 Cubic 1/24 .551 1.989 .171 
4th 1/24 .439 2.091 . 161 4th 1/24 .000 .002 .963 
5th 1/24 2.876 17 . 211 .001 5th 1/24 . 032 .101 .753 

Groups X Blocks 10/40 .653 .760 Groups X Blocks 10/40 1.259 . 286 

Linear 2/24 . 140 .309 .737 Linear 2/24 .739 1.589 .225 
Quadratic 2/24 .100 .416 . 665 Quadratic 2/24 .184 . 715 .499 
Cubic 2/24 .251 1 .269 .299 Cubic 2/24 .312 1.125 .341 
4th 2/24 .076 .360 . 701 4th 2/24 .223 1.267 .300 
5th 2/24 . 267 1.599 ,22 3 5th 2/24 .854 2.736 .085 

r-' 
\J1 
00 



Table XXVI 

Exper iment II. Multivariate and Univariate Analyses of Variance Summary of the Difference between Experi­

mental Groups over the Complete Set of Blocks in Phase I II using Run 1 as the Dependent Variable . 

Analyses of Experimental Trials Analyses of Control Trials 

Source df MS F £_< Source df MS F £_< 
-

Groups 2 .050 .475 . 627 Groups 2 .071 .581 . 567 

Within Cells 24 .106 Within Cells 24 . 123 

Blocks 5/20 3 .564 .018 Blocks 5/20 2 . 708 .050 

Linear 1/24 .098 1.201 .284 Linear 1/24 . 106 1. 839 .188 
Quadratic 1/24 . 609 9 .158 .006 Quadratic 1/24 .092 1.055 . 315 
Cubic 1/24 .050 1. 304 .265 Cubic 1/24 .848 11. 710 .002 
4t h 1/24 . 008 . 303 .578 4th 1/24 .012 . 175 . 679 
5th 1/24 .626 12.147 .002 5th 1/24 .200 3.117 . 090 

Groups X Blocks 10/40 .676 .740 Groups X Blocks 10/40 1.479 .183 

Linear 2/24 .106 1. 292 .293 Linear 2/24 .132 2.296 .122 
Quadratic 2/24 . 049 . 735 .490 Quadratic 2/24 . 006 . 064 .938 
Cubic 2/24 .020 .534 .593 Cubic 2/24 .139 1. 914 . 169 
4th 2/24 . 038 1 . 352 . 278 4th 2/24 . 037 . 548 . 585 
5th 2/24 .022 .435 .652 5th 2/24 .061 .948 .401 

\.Jl 
\0 



Table XXVII 

Experiment II . Multivariate and Univariate Analyses of Variance Summary of the Difference be t ween Experi­

ment al Groups over the Complete Set of Blocks in Phase III using Goal 1 as the Dependent Variable . 

Analyses of Experimental Trials Analyses of Control Trials 

Source df MS F £_< Source df MS F .E._< 

Groups 2 .144 1. 217 . 314 Groups 2 . 351 2.751 .084 

Within Cells 24 .119 Within Cells 24 . 127 

Blocks 5/20 1.682 .185 Blocks 5/20 1. 922 . 135 

Linear 1/24 . 394 5 .917 .023 Linear 1/24 . 926 5. 232 . 031 
Quadratic 1/24 .018 .088 .769 Quadratic 1/24 . 262 1 . 545 . 226 
Cubic 1/24 . 002 .051 . 822 Cubic 1/24 . 555 4 . 005 . 057 
4th 1/24 . 000 .000 . 987 4th 1/24 .034 . 298 . 590 
5th 1/24 .258 2 . 534 . 125 5th 1/24 . 036 . 388 . 539 

Groups X Blocks 10/40 .838 .596 Groups X Blocks 10/40 1.230 . 302 

Linear 2/24 . 013 . 194 . 825 Linear 2/24 .247 1.398 . 267 
Quadratic 2/24 .084 .421 . 661 Quadratic 2/24 . 173 1 .024 . 374 
Cubic 2/24 . 017 . 375 .691 Cubic 2/24 . 432 3 .11 3 .063 
4th 2/24 .171 2 .021 . 155 4th 2/24 .231 2 .030 .153 
5th 2/24 . 001 .009 .991 5th 2/24 .068 .730 . 492 

I-' 
0\ 
0 



Table XXVIII 

Experiment II. Multivariate and Univariate Analyses of Variance Summary of the Difference between Experi­

mental Groups over the Complete Set of Blocks in Phase III Using Start 2 as the Dependent Variabl e. 

Analyses of Experimental Trials Analyses of Control Trials 

Source df MS F - - £_< Source df MS F .£_< 

Groups 2 .072 .799 . 462 Groups 2 . 042 . 461 .636 

Within Cells 24 .090 Within Cells 24 .092 

Blocks 5/20 1. 553 .219 Blocks 5/20 .204 .957 

Linear 1/24 .209 2 . 767 . 109 Linear 1/24 .017 .255 . 618 
Quadratic 1/24 .005 .076 . 785 Quadratic 1/24 .015 .232 .635 
Cubic 1/24 .247 5.836 . 024 Cubic 1/24 .001 . 008 .929 
4th 1/24 .011 .116 .736 4th 1/24 .010 .201 .658 
5th 1/24 .007 .096 .759 5th 1/24 .047 .421 .523 

Groups X Blocks 10/40 1. 995 . 060 Groups X Blocks 10/40 1. 221 . 308 

Linear 2/24 .337 4.462 .023 Linear 2/24 .057 . 872 .431 
Quadratic 2/24 .129 1. 979 . 160 Quadratic 2/24 .062 .986 .388 
Cubic 2/24 .035 . 824 . 451 Cubic 2/24 .194 2.714 . 087 
4th 2/24 .041 .450 .643 4th 2/24 . 045 .933 . 407 
5th 2/24 .140 1. 938 .166 5th 2/24 .115 1.033 . 371 

I-' 

°' I-' 



Table XXIX 

Experiment II . Multivariate and Univariate Analyses of Variance Summary of the Difference between Exper i­

mental Groups over the Complete Set of Blocks in Phase III using Run 2 as the Dependent Variable . 

Analyses of Experimental Trials Analyses of Control Trials 

Source df MS F .E_< Source df MS F 2_< 

Groups 2 .1 65 1 . 883 . 174 Groups 2 . 015 . 139 .871 

Within Cells 24 .088 Within Cells 24 .111 

Blocks 5/20 1 . 471 . 243 Block 5/20 .509 .766 

Linear 1/24 .078 . 729 . 402 Linear 1/24 . 003 . 024 .877 
Quadratic 1/24 . 002 .029 . 866 Quadratic 1/24 . 001 . 007 . 933 
Cubic 1/24 .255 4.980 .035 Cubic 1/24 . 009 .177 .678 
4th 1/24 .012 . 222 . 642 4th 1/24 .283 2.662 .116 
5th 1/24 .002 .030 .863 5th 1/24 .004 . 086 . 772 

Gr oups X Blocks 10/40 2 . 153 . 042 Groups X Blocks 10/40 .897 . 545 

Linear 2/24 . 365 3.417 .049 Linear 2/24 .192 1. 578 .227 
Quadratic 2/24 . 121 1.681 . 207 Quadr atic 2/24 .018 .207 .814 
Cubic 2/24 .019 . 365 . 698 Cubic 2/24 .051 1.028 .373 
4th 2/24 . 261 4 . 659 .020 4th 2/24 . 210 1.977 .160 
5th 2/24 .1 70 2 .277 . 124 5th 2/24 . 008 . 159 .854 

..... 
°' N 



Table XXX 

Experiment II. Multivariatae and Univariate Analyses of Variance Summary of the difference between Experi­

mental Groups over the Final Four Experimental Blocks in Phase III . Measures of the First Alley Component. 

Start 1 

Source df MS F .£. ( df 

Groups 2 .150 . 294 . 748 2 

Wit hin Cells 24 .512 24 

Blocks 3/22 4. 729 .0ll 3/22 

Linear 1/24 1.000 2 . 648 . ll 7 1/24 
Quadratic 1/24 . 889 3 . 601 . 070 1/24 
Cubic 1/24 . 834 3. 528 . 073 1/24 

Groups X Blocks 6/44 .461 .833 6/44 

Linear 2/24 . 130 . 344 .713 2/24 
Quadratic 2/24 . 091 . 369 . 695 2/24 
Cubic 2/24 . 297 1.257 . 303 2/24 

Run 1 

MS F .£. ( - -

. 092 . 758 .4 79 

.121 

6 . 513 . 003 

. 942 20.702 .001 

.087 2 . 684 . 114 

. 284 7.565 . 011 

. 625 .709 

.026 . 578 .569 

. 002 . 070 . 932 

. 016 . 423 .660 

df 

2 

24 

3/22 

1/24 
1/24 
1/24 

6/44 

2/24 
2/24 
2/24 

Goal 1 

MS F 

.128 1. 000 

.128 

1. 343 

. 317 1.910 

. 048 1. 4ll 

.152 1.289 

. 797 

. 013 . 077 

. 086 2.546 

.078 .662 

.£. ( 

. 383 

.286 

. 180 

.247 

.267 

. 577 

. 926 

. 099 

. 525 

...... 
°' w 



Table XXXI 

Experiment II. Multivariate and Univariate Analyses of Variance Summary of t he difference between Experi­

mental Groups over the Final Four Experimental Blocks in Phase III. Measures of the Second Component . 

Analysis of Start 2 Analysis of Run 2 

Source df MS F .E. ( Source df MS F .E. ( 

Groups 2 .160 1.488 . 246 Groups 2 . 334 3 . 410 .050 

Within Cells 24 . 108 Within Cells 24 .098 

Blocks 3/22 1.636 .210 Blocks 3/22 2.316 .104 

Linear 1/24 . 032 .437 .515 Linear 1/24 .043 .440 .514 
Quadratic 1/24 . 122 2.628 . 118 Quadratic 1/24 . 146 3. 516 . 073 
Cubic 1/24 . 044 . 62 7 .436 Cubic 1/24 . 035 .508 .483 

Groups X Blocks 6/44 2. 820 .021 Groups X Blocks 6/44 l. 952 .093 

Linear 2/24 . 175 2 . 389 . 113 Linear 2/24 .373 3. 779 . 037 
Quadratic 2/24 .102 2 . 184 .134 Quadratic 2/24 . 095 2 . 292 .12 3 
Cubic 2/24 . 052 . 743 .486 Cubic 2/24 .017 .247 .783 

t-' 

°' .i:--



Table XX.XII 

Experiment I I . Summar y of Block by Block One-way Analyses of Variance Comparisons of the Per formance of 

Experimental Groups on the Five Dependent Variables . Phase III Experimental and Control Trials are Tabled. 

Type Dependent Variable 
Block of Start 1 Run 1 Goal 1 Start 2 Run 2 

Trial df F E.. F E.. F E.. F E.. F E.. -

1 Exper . 2/24 .03 .969 .45 .641 1. 39 .268* .73 .490 .76 .477 
Control 2/24 .08 . 927 1.02 .377 7.36 .003 .22 . 801 . 37 .694 

2 Exper . 2/24 . 46 . 635 . 38 . 686 1.01 . 380 . 43 . 655 . 02 . 979 
Cont r ol 2/24 1. 28 .296 . 31 .734 1. 49 . 245 . 29 .753 . 27 .769 

* 
3 

Exper . 2/24 . 14 . 871 .44 . 650 . 41 .671 . 55 .583 5 . 03 .015 
Contr ol 2/24 . 82 . 454 .02 . 979 . 74 . 488 . 40 . 6 78 . 28 .759 

4 Exper . 2/24 .26 .770 .46 .639 .85 . 439 .37 .694 2.59 .096 
Control 2/24 .83 . 448 1.16 . 330 1. 56 . 230 1.06 .361 . 98 . 389 

5 Exper . 2/24 .65 . 532 1.00 .382 1. 36 .275 1. 23 . 311 1.58 . 227 
Control 2/24 .05 . 952 1.47 .250 1. 83 .182 2 . 42 .110 .52 .599 

* 
6 Exper . 2/24 . 44 . 651 . 89 . 423 .94 . 404 3. 91 .034 2.41 .111 

Control 2/24 . 76 . 480 . 90 . 420 . 96 . 395 .00 .998 1.02 . 377 

* Statistically Significant at E._ < .05. 
I-' 

"' V, 



Tab le XXXII I 166 

Experiment II . Multiple Comparisons between Means of Experimental Groups 

for Trials in Phase I I I that wer e found to be Statistically Significant . 

Control Trial of Block 1 . Dependent Variable Goal~ 

!_ =7 . 36 df=2/24 .E_ < . 003 

Newman-Keuls Comparison Between Ordered Means 

1 2 3 

Means 1 . 347 1. 284 . 558 
Conflict . 558 . 788* . 726* 
Frustration 1 . 284 .063 
CR Control 1 . 347 

Experimental Trial of Block 3 . Dependent Variable Run~ 

!_ = 5 . 03 df = 2/24 .£ < . 015 

Newman-Keuls Comparison Between Ordered Means 

1 2 3 

Means 1.273 0. 776 0 . 693 
CR Control . 693 . 579* .083 
Frus t ration . 776 . 496* 
Conflict 1. 273 

Experimental Trial of Block 6 . Dependent Variable Star t 2. 

F = 3.91 df=2/24 .E_ < .034 

Newan-Keuls Comparison Between Ordered Means 

1 2 3 

Means 0 . 798 0 . 494 0 . 251 
CR Control . 251 . 548* .243 
Conflict .494 .305 
Frus tr at ion . 798 

* .£ < . 05 



Table XXXIV 167 

Experiment II . Within-§_ Analyses of Variance Summary of Phase III Trials 

Condition X Trials Blocks using Star t 1 as the Dependent Variable. 

Conflict Group 

Source df MS F .E_ < 

Trials Blocks 5 . 30 1.341 . 267 
Error 40 .22 

Trials Conditions 1 .00 .011 . 919 
Error 8 . 32 

Blocks X Conditions 5 .41 1. 896 .117 
Error 40 .22 

Continuous Reward Group 

Tr i als Blocks 5 . 70 1.363 .259 
Error 40 . 51 

Trials Conditions 1 . 02 .062 .810 
Error 8 . 28 

Blocks X Condi tions 5 .15 .617 .688 
Error 40 .24 

Frustration Group 

Trials Blocks 5 .48 2 .732 .032 
Error 40 . 17 

Trials Conditions 1 1.08 14. 724 .005 
Error 8 .07 

Blocks X Conditions 5 .30 1.015 .422 
Error 40 .29 



Table XXXV 168 

Experiment II . Within-~ Analyses of Variance Summary of Phase III Trials 

Condition X Trials Blocks using Run 1 as the Dependent Variable . 

Conflict Group 

Source df MS F .£ < 

Trials Blocks 5 .OS . 716 .615 
Error 40 .07 

Trials Conditions 1 . 11 1.067 .332 
Error 8 .10 

Blocks X Conditions 5 .10 1.597 .183 
Error 40 .07 

Continuous Reward Group 

Trials Blocks 5 .17 1.811 .133 
Error 40 .10 

Trials Conditions 1 .04 1. 153 . 314 
Error 8 . 04 

Blocks X Conditions 5 .19 3. 711 .007 
Error 40 . 05 

Frustration Group 

Trials Blocks 5 .22 4. 745 .002 
Error 40 .05 

Trials Conditions 1 .03 .361 . 565 
Error 8 .09 

Blocks X Conditions 5 .02 . 723 . 610 
Error 40 . 03 



Table XXXVI 169 

Experiment II . Within- _§_ Analyses of Variance SUI1U11ary of Phase III Trials 

Condi tion X Trials Blocks using Goal 1 as the Dependent Variable. 

Conflict Group 

Sour ce df MS F .£. < 

Trials Blocks 5 . 32 2 .451 .050 
Error 40 . 13 

Tr ials Conditions 1 . 27 9 . 096 . 017 
Error 8 .03 

Blocks X Conditions 5 . 10 1.172 . 340 
Error 40 .08 

Continuous Reward Group 

Trials Blocks 5 . 26 2.031 .095 
Error 40 . 13 

Trials Conditions 1 .00 .007 . 934 
Error 8 .11 

Blocks X Conditions 5 . 23 2. 470 .048 
Error 40 . 09 

Frustration Group 

Tr ials Blocks 5 . 14 1.016 .421 
Error 40 . 14 

Trials Conditions 1 . 04 . 529 . 488 
Error 8 . 08 

Blocks X Conditions 5 . 03 . 184 . 967 
Error 40 . 14 



Table XXXVII 170 

Experiment II . Within-~ Analyses of Var iance Summary of Phase III Tr ials 

Condition X Trials Blocks using Start 2 as the Dependent Var iable. 

Conflict Gr oup 

Source df MS F £. < 

Trials Blocks 5 .08 1.106 . 373 
Error 40 .07 

Trials Conditions 1 . 25 3.564 .096 
Error 8 .07 

Blocks X Conditions 5 .01 . 210 .956 
Error 40 .07 

Continuous Reward Group 

Trials Blocks 5 .10 1.435 . 233 
Error 40 . 07 

Trials Conditions 1 . 01 . 222 . 650 
Error 8 . 06 

Blocks X Conditions 5 .OS .971 . 447 
Error 40 .OS 

Frustration Group 

Trials Blocks 5 . 16 2. 545 .043 
Error 40 . 06 

Trials Conditions 1 .12 2. 398 .160 
Error 8 .OS 

Blocks X Conditions 5 . 17 1.676 . 163 
Error 40 . 10 



Table XXXVIII 171 

Experiment II. Within-~ Analyses of Variance Summary of Phase III Trials 

Conditions X Trials Blocks using Run 2 as the Dependent Variable . 

Conflict Group 

Source df MS F .E_ < 

Trials Blocks 5 .09 .803 .555 
Error 40 . 11 

Trials Conditions 1 1. 19 10. 5 70 . 012 
Error 8 .11 

Blocks X Conditions 5 .12 1.266 . 298 
Error 40 .09 

Continuous Reward Group 

Trials Blocks 5 .02 .378 . 861 
Error 40 .OS 

Trials Conditions 1 .04 1.024 .341 
Error 8 .04 

Blocks X Conditions 5 . 16 2 . 327 . 060 
Error 40 .07 

Frustration Group 

Trials Blocks 5 . 20 2.966 . 023 
Error 40 . 07 

Trials Conditions 1 .OS . 432 . 529 
Error 8 . 11 

Blocks X Conditions 5 .11 1.589 . 185 
Error 40 .07 



Table XXXIX 172 

Experiment II . Post Hoc Test of Discrimination of Rewarded Stimulus in 

a Fr ee-Choice situation. An Error is defined as one wrong choice , while 

A Posi tion Habi t is defined as two or more wrong choices . 

Ratio of Ss Ratio of Ss Raiio of Correct 
Exper imental with Position Showing S Choices on 
Groups Habits Error s the First Tr ial 

Conflic t 1 /9 1/9 9/9 

CR Control 1 /9 2/9 7/9 

Frustr ation 0/9 1/9 9/9 
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