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Hull’s approach is made clear in the following 
definition – which also reflects a Darwinian 
perspective:

When a condition arises for which action on the 
part of the organism is a prerequisite to optimum 
probability of survival of either the individual or 
the species, a state of need is said to exist. Since a 
need, either actual or potential, usually precedes 
and accompanies the action of an organism, the 
need is often said to motivate or drive the associ-
ated activity. Because of this motivational charac-
teristic of needs they are regarded as producing 
primary animal drives.
It is important to note in this connection that the 
general concept of drive (D) tends strongly to have 
the systematic status of an intervening variable or 
X, never directly observable. (Hull, 1943, p. 57) 
(Author’s emphasis)

In the last revision of his system, Hull (1952) 
essentially attributed behavior partly to a motiva-
tional component and partly to an associative 
component. The motivational component, which 
is the product of drive (D) and incentive (K ), has 
a purely energizing function. The associative 
component determines which of the available S–
R bonds (“habits,” S HR ) will be implemented in 
response to the internal and external stimuli of a 
given situation. The two components are multi-
plied with each other to determine the behavior 
tendency, a vectorial concept combining force 
and direction. This is the reaction-evocation 
potential (S ER ).

 S R S RE f H D K= ´ ´( )  

Habit strength (S HR ) is dependent on the 
number of and delays in preceding reinforce-
ments, i.e., on how often and how quickly a 
stimulus- response bond has previously been fol-
lowed by drive reduction.

Kenneth W. Spence (1907–1967) was a stu-
dent of Hull and later worked with him to 
advance Hull’s theory of motivation and learn-
ing in some important respects. Spence was par-
ticularly interested in the experimental and 
conceptual analysis of “incentive” in the light of 
Tolman’s findings. (Incidentally, Hull’s use of 
the symbol “K” for “incentive” in his formula 
reportedly reflects his appreciation of Kenneth 
Spence’s work.)

Spence (1956, 1960) considered incentives, 
like habits, to be acquired through learning. His 
theoretical explanation for the acquisition and 
manifestation of incentives is associationistic, 
based on the mechanisms of “fractional anticipa-
tory goal responses” (rG –sG ) that had been pos-
tulated by Hull (1930). The basic idea is that 
fragments of an earlier goal response (rG ) are 
elicited by familiar stimuli on the way to reach-
ing (or even perceiving) a goal and that these are 
in turn associated with fragments of an earlier 
goal object (sG ). With this mechanism, Hullian 
theory can account for Tolman’s hypothetical 
construct “expectancy” and for what cognitive 
(“mentalistic”) theories call anticipation or 
expectation. This explanation, in terms of asso-
ciationist theory, endows the fractional anticipa-
tory goal response (rG –sG) with motivational 
characteristics. The response is postulated to pro-
duce its own stimulation that – along with the 
drive stimuli – increases the internal stimulation 
on the organism. Thus, for Spence, the relation-
ship between drive and incentive is additive, and 
not multiplicative, as had been suggested by 
Hull:

 
E f D K H= +( )´  

Now there can be an effective response poten-
tial (E ), i.e., learning, in the presence of incen-
tive stimuli alone, without drive stimuli, in other 
words, when the organism is not “driven” but 
“attracted” to a goal. This would be a case of pure 
incentive motivation.

Spence rejected the learning component of 
Hull’s theory, i.e., habit formation, and the notion 
that it is drive reduction that enforces the S–R 
bond. For Spence, drive reduction determines 
incentive strength (K ) that, along with drive (D), 
governs the intensity with which a learned 
response is performed. To this extent, drive 
reduction is a purely motivational issue and can-
not explain learning. Spence saw Thorndike’s 
“law of effect” as an indisputable fact (“empirical 
law of effort”), but not as an explanation for 
learning. Instead, he reverted to the old associa-
tionistic principle of contiguity.

2 Historical Trends in Motivation Research
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tion. The subsequent reduction in the existing 
need or drive serves to reinforce the new S–R 
bond. Thus, S–R learning follows the principle of 
reinforcement. This approach to the mechanisms 
of reinforcement is known as drive reduction theory 
(Chap. 2).

According to this approach, the strength of 
the emerging stimulus-response bond (SHR) is 
solely dependent on the frequency of reinforce-
ment. The frequency or strength of learned 
responses is only dependent on the existing 
drive strength.

Study
Experimental Studies on the Drive Reduction 
Theory of Reinforcement

In the studies by Williams (1938) and Perin 
(1942), rats that had been deprived of food for 
23 h learned an instrumental response (lever 
pressing) that produced food. The frequency of 
reinforcement of this instrumental response 
(by provision of the food reward) was varied 
across four experimental groups during the 
learning phase. In the subsequent test phase, 
the animals were again deprived of food (for 
22 h in Williams’s study and 3 h in Perin’s 
study). Lever pressing was no longer rein-

forced, i.e., the learned response was extin-
guished. The dependent variable was resistance 
to extinction, i.e., the number of lever presses 
prior to a 5-min period of nonresponse. This is 
a measure of habit strength (SHR). The results 
are presented in Fig. 4.4.

The graph shows that the resistance to 
extinction of the acquired S–R bond increases 
as a function of the number of previous rein-
forcements. In other words, an animal whose 
goal responses have more frequently resulted 
in a reduction of need state in the past will 
show greater persistence in responding when 
reinforcement is withheld.

Fig. 4.4 Impact of the 
number of 
reinforcements and the 
length of deprivation on 
resistance to extinction 
(Based on Perin, 1942, 
p. 101)

Hull derived his drive reduction theory of 
reinforcement (and other concepts of his drive 
theory) from the two experiments presented in 
the study box: one by Williams (1938) and the 
other by Perin (1942).

The findings of the two studies appear to clearly 
support the notion of reinforcement being based on 
drive reduction. Furthermore, the two curves in 
Fig. 4.4 indicate that resistance to extinction 
increases as a function of hours of deprivation, 
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Figure 4.12 illustrates the first four assumptions. 
As point “x” is crossed on the way to the goal, the 
avoidance tendency becomes stronger than the 
approach tendency. At this point, behavior will 
oscillate between approach and avoidance.

According to the fifth assumption, a change in 
the relative strengths of the drives underlying the 
approach and avoidance tendencies can result in 
a change of the relative strengths of these tenden-
cies and produce a shift in the point of intersec-
tion. For example, increasing the period of food 
deprivation will increase the pull on an animal to 
approach a food goal. As a result, the entire 
approach gradient is raised, placing the intercept 
of the two gradients closer to the goal.

But what is the reasoning behind the assump-
tion that the avoidance gradient is steeper than 
the approach gradient? For Miller, the difference 
lies in the sources of the two tendencies. In the 
case of hunger, the approach tendency is main-
tained by a drive stimulus arising from within the 
organism itself. The drive stimulus remains 
unchanged, regardless of the organism’s distance 
from the goal where food is available. The avoid-
ance tendency, in contrast, arises from fear, an 
acquired drive resulting from aversive stimula-
tion (e.g., pain) experienced in the region of the 
goal. Because fear is not elicited by internal drive 
stimuli, but by external cues, it becomes closely 
linked with the original, pain-inducing situation.

Study
Experimental Evidence for Miller’s 
Assumptions

Brown (1948) experimentally confirmed 
assumptions 1, 2, 3, and 5. Two of his four 
groups of rats repeatedly found food at the end 
of a runway; one of these groups had been 
deprived of food for 48 h, the other for just 
1 h. The two remaining groups, which were 
not deprived of food, received electric shocks 
at the end of the weak shocks in one group and 
strong shocks in the other. Following a learn-
ing phase, Brown measured the strength with 

which individual animals pulled toward or 
away from the goal when placed in the run-
way. To this end, the animal was placed in a 
harness permitting the experimenter to stop it 
at various points on the runway and to mea-
sure the amount of pull exerted. Figure 4.13 
shows the results.

In a later study, Miller (1959) combined his 
assumptions 4 (the stronger response prevails) 
and 5 (the height of the gradient is a function 
of drive strength) and confirmed them experi-
mentally. The rats were now given both food 
and electric shocks at the goal, producing a 

Fig. 4.12 Gradients of 
approach and avoidance 
when approaching a 
goal with both a positive 
and negative valence

J. Beckmann and H. Heckhausen
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Conflicting tendencies in parachutists. 
Threatening but inevitable events that are set to 
occur at a fixed future date and thus loom ever 
nearer are prototypical for the conflict model. 
Examples of such situations are examinations, 
elective surgery, or childbirth. On the one hand, 
we dread these situations; on the other hand, we 
would like to have them over and done with. Fisch 
(1970) studied conflicting tendencies in the run-
up to an exam as a function of temporal proximity 
and the degree of similarity between the situations 
portrayed in pictures and the upcoming event.

Epstein (1962) carried out a similar study with 
people about to do their first parachute jump. 
Participants were asked to rate their approach 
tendencies and then their avoidance tendencies at 
14 points in the run-up to the jump.

Figure 4.15 presents the retrospective (mean) 
self-ratings of 28 novice jumpers at 14 sequential 
points in time: (1) last week, (2) last night, (3) 
this morning, (4) upon reaching the airfield, (5) 
during the training session before the jump, (6) 
getting strapped into the parachute, (7) boarding 
the plane, (8) during ascent, (9) at the ready sig-
nal, (10) stepping outside (onto the plane’s under-
carriage), (11) waiting to be tapped, (12) in free 

fall, (13) after the chute opened, and (14) imme-
diately after landing.

Of course, self-reports (especially retrospec-
tive ones) are questionable measures of approach 
and avoidance tendencies. It is quite likely that 
the parachutists were not able to discriminate 
between the two tendencies, but in fact experi-
enced mixed feelings of confidence and appre-
hension. This is also reflected in the fact that the 
curves represent mirror images of each other. 
Nevertheless, it is worth noting that the avoid-
ance tendency (apprehension) increases steadily 
but then begins to decrease shortly before the 
critical event of jumping (as if the parachutists 
gained confidence through the realization that 
they could no longer turn back).

In subsequent studies, Fenz (1975) measured 
autonomic indexes of activation during an entire 
parachute jump. He found that heart rate, respira-
tion, and galvanic skin response increased 
steadily until the chute opened. This only applied 
to beginners, however. Experienced parachutists 
reached maximum levels at earlier stages in the 
jump sequence: boarding the plane (heart rate), at 
the ready signal (respiration), and in free fall 
(galvanic skin response). In their case, however, 
the levels of all three indexes remained below the 
50% mark of total variation observed among 
novices. These differences are not solely a func-
tion of experience, i.e., the number of previous 
jumps. Distinguishing between good and bad 
jumpers reveals that the latter show a sequence of 
activation similar to beginners, even after many 
jumps. It would seem that their performance does 
not equip them to cope as well with the stress of 
the threatening situation. The relationship 
between anxiety and performance may (at least 
in part) be a vicious circle: because they remain 
anxious, they perform less well, and their poor 
performance in turn prolongs their anxiety.

4.6  Activation Theories

Early in the twentieth century, attention had already 
been drawn (e.g., Duffy, 1934) to various auto-
nomic activation phenomena and their measure-
ment, particularly in connection with the description 

Fig. 4.15 Self-ratings of approach and avoidance tenden-
cies as a function of the sequence of events in the run-up 
to and during the first parachute jump (Based on Epstein, 
1962, p. 179)
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or negative events. They are goal regions with 
positive valences or repelling regions with nega-
tive valences. The remaining regions represent 
potential instrumental responses, leading toward 
a goal region or away from a repelling region. In 
other words, they represent means to an end. 
One of the regions within the environment model 
represents the person, usually indicated as a dot 
or an empty circle. To reach a goal region with a 
positive valence, the person must traverse, i.e., 
behaviorally attend to, all of the regions between 
it and the goal region. If, for example, you want 
to own and drive a car, you must first acquire a 
driver’s license, save money, decide on a make of 
car, find a dealer, etc.

The environment model represents an attempt 
to map out the potential actions available in a 
given life situation that will lead to a desired goal 
or avert a negative event, rather than an explana-
tion of these actions. It is a cognitive representa-
tion of the means-ends relationships that a person 
perceives with regard to potential behaviors and 
their outcomes, in other words, the expectations 
motivating behavior. This is the structural com-
ponent of the environment model.

The dynamic component is expressed in terms 
of force fields that have their centers in regions with 
a positive or negative valence, as shown in Fig. 5.2. 
Forces with specific intensity act upon the person, 
and the resultant summation of vectors gives direc-
tion and strength to his or her psychological loco-
motion. Conflict results when opposing forces of 
approximately equal strength act upon the person. 

Direction, in this context, means the sequence of 
individual, purposeful actions. Frequently, different 
action paths lead to the same goal. In this case, the 
psychological direction remains unchanged; there is 
an equifinality of goal-oriented behavior. Thus, the 
environment model is essentially designed to clar-
ify motivational issues, i.e., the “what” and “how” 
of approach and avoidance.

Because topological representations consist 
only of neighboring regions and lack direction, 
Lewin (1934) sought to expand this approach to a 
“hodological” conception (from the Greek “hodos” 
meaning path). Action paths represent connections 
between the region in which the person is presently 
located and the goal region. Figure 5.2a shows 
three different action paths leading to the same 
goal. Lewin assumes that there is a “superior” path 
that is preferred because it traverses the smallest 
number of regions and is therefore “shortest.” 
Shortness or minimal psychological distance, how-
ever, is dependent not only on the number of inter-
mediate regions. It can also be a function of the 
degree of difficulty, the amount of effort required, 
and the possible dangers inherent in traversing the 
various regions, quite independent of their number, 
e.g., on a battlefield. Topology disregards both 
directions and distances.

• Despite Lewin’s efforts (1936, 1938, 1946a), 
the question of how psychological distance is 
to be measured and represented remains unan-
swered to this day. As we will see, however, an 
answer to this question must be found if we 

Fig. 5.2 The environment model illustrated by a positive 
and a negative force field. All forces within the positive 
field (a) are focused on the goal region G. FA,G is the force 
acting upon the person and corresponds with the positive 
demand characteristics (valences) of an individual located 
in region A and a goal located in region G. There are three 

possible action paths leading to the goal. They require the 
individual to pass through different numbers of adjacent 
regions (actions): A-D-G; A-C-K-I-G; and A-B-E-H-J-G. 
All forces in the negative force field (b) gravitate away 
from region G. The force KA,−G represents the negative 
demand characteristics of Z
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Fig. 4.9 The four types of conflict situations [P, Person; 
A to D positive (+) or negative (−), incentive characteris-
tics of the available objects or goals of behavior; a to d 

positive or negative, incentive characteristics of the forces 
originating from these objects or goals that impinge on the 
person]

Example
Lewin’s field-theoretical approach can best be 
illustrated by the example of a specific conflict 
situation, such as that represented by the force 
fields in Fig. 4.10. A 3-year- old boy at the 
beach is trying to retrieve a toy swan that has 
been swept away by the waves. On the one 
hand, he is pulled toward his beloved toy. 

Once he gets too close to the forbidding 
waves, however, he will be pushed back in the 
opposite direction. Evidently, there is a sub-
jective barrier running parallel to the shore-
line. Once that barrier is crossed, the force 
pushing the boy away from the waves soon 
becomes greater than the force pulling him 
toward the toy swan.

Fig. 4.10 The force field 
occurring in a conflict 
situation where a goal has 
both positive and negative 
valence (P person, S swan, 
W waves) (Based on 
Lewin, 1935, p. 92)

J. Beckmann and H. Heckhausen
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5.7.1  Success Expectancy 
and Valence

The theory of resultant valence (Lewin et al., 
1944), developed in the early 1940s, built on the 
general findings reported above to explain in 
more stringent terms why a shift in the level of 
aspiration occurs in specific cases. Level of aspi-
ration is conceived here as a choice between sev-
eral alternatives – either between tasks of various 
difficulty levels (task choice) or between differ-
ent levels of performance on the same task (goal 
setting). In either case, it involves varying diffi-
culty levels. Each level of difficulty has a positive 
valence in the case of success and a negative 
valence in the case of failure. As we saw earlier, 
the positive valence of success increases as a 
function of increased difficulty level, up to an 
upper limit, beyond which success is seen to be 
totally out of the individual’s reach (e.g., an 
Olympic sprinter wanting to reduce his time of 
10 s by 2 s in the 100-m dash). Conversely, the 
negative valence of failure increases with 
decreasing levels of difficulty. The easier the 
task, the more embarrassing it is to fail. Again, 
this holds only up to a point, after which the task 
is seen as mere “child’s play” and failure blamed 
on the circumstances. By this logic, plotting the 
difference between the positive and negative 
valences at each level of difficulty should result 
in monotonically increasing valences as a func-
tion of increasing task difficulty. Likewise, the 
individual should always choose only the most 
difficult task that is still humanly possible. This is 
not the case, however. The choices always fall 
within a middle range, sometimes above, some-
times below the previous level of performance.

Another factor is clearly in force beside the 
valence, namely, success expectancy, the subjec-
tive probability of success or failure. Specifically, 
the valence of success increases as a function of 
increasing task difficulty and decreasing likeli-
hood of success. This intuitive relationship was 
empirically confirmed by Feather (1959a, 1959b). 
He found that the positive valence of success (Vas) 
must be weighted by the subjective probability of 

success (Ps), because success on a difficult task 
may appear very attractive, but there is also an 
increased likelihood of failure. This is accounted 
for by computing the product of valence times 
probability, Vas × Ps, the weighted valence of suc-
cess. The same applies to the negative valence of 
failure (Vaf) and the subjective probability of fail-
ure (Pf) on the same task, which give the weighted 
valence Vaf × Pf. For any task, the probabilities of 
success and failure are complementary 
(Ps + Pf = 1.00). If the probability of success is 
70%, the probability of failure is 30%. Hence, the 
formula for the resultant weighted valence (Var) is:

 
Va Va Va Pr s s f f= ×( ) + ×( )P

 

There is a resultant weighted valence attached 
to each alternative task presented. Theoretically, 
individuals should choose the task with the high-
est sum of weighted success and failure valences.

If we know the success and failure valences 
and the probabilities for success and failure for 
each alternative in a series of tasks of varying dif-
ficulties, we can determine where level of 
 aspiration ought to be set on the next trial. It may 
be set either above or below the previous perfor-
mance level, depending on changes in the success 
and failure valences resulting from the subjective 
probability of success on the tasks in the series. 
Figure 5.13 shows a functional relationship, 
where the maximum resultant valence falls in the 
region of highest task difficulty, i.e., leads to a 
positive goal discrepancy in setting the level of 
aspiration.

Findings in neuroscience further qualify 
changes in valence due to experience on a neuro-
modulator level. Generally, a relationship 
between the release of the neuromodulator dopa-
mine in the brain and motivation is postulated 
(Schultz, 2002). There is no dopamine release 
when the results of the behavior match the expec-
tancies or fall short of them. If the results surpass 
the expectancies – that is, if the results are sur-
prising – there is a strong release of dopamine 
(Abler, Walter, Erk, Kammerer, & Spitzer, 2006; 
Beck & Beckmann, 2010).

J. Beckmann and H. Heckhausen
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5.8  Atkinson’s Risk-Taking 
Model

In 1957, Atkinson published an article entitled 
“Motivational Determinants of Risk-Taking 
Behavior,” which was probably the most cited 
publication in the field of motivation over the 
next 15 years. The model, designed to predict 
individual preferences for task difficulty levels, 
represents a logical extension to the theory of 
resultant valence proposed by Lewin et al. (1944). 
Atkinson added a person component, namely, 
individual motive strength, to the situational 
component of value and expectancy (see excur-
sus on the next page).

Aside from assuming an inverse linear relation-
ship between task difficulty and incentive (point 4 
of the excursus), Atkinson’s crucial modification to 
the theory of resultant valence was to split Lewin’s 
valence variable, Va(G) = f(t, G) (Lewin, 1938), 
into a situational component, incentive (I; previ-
ously G), a function of task difficulty, and a person 
component, motive (M; previously t, a motiva-
tional variable). He then reconstituted these com-
ponents to form new valence constructs of his own, 
success valence (Vs) and failure valence (Vf):

 V M I V M Is s s f f f= × = ×;  

According to this definition of valence, suc-
cess at a task judged by two individuals to be 
equally difficult should have a higher valence for 
a person with a high motive for success (Me) than 
for a person with a low motive for success. A 
similar relationship holds for the failure valence, 
in the case of individuals with differing levels of 
the motive to avoid failure. In other words, with 
increasing task difficulty, the upward slope of the 
success-incentive gradient should become steeper 
as the strength of the motive to succeed increases 
(Ms) and the downward slope should become 
steeper as the strength of the motive to avoid fail-
ure (Mf) increases.

• This motive-weighed valence function of success 
and failure is the defining element of the risk-
taking model. It is in this respect that the model 
goes beyond the theory of resultant valence and 
conventional expectancy-value theories.

One might reasonably expect this fundamen-
tal component of the theory to have been sub-
jected to extensive empirical tests. Such testing 
has rarely been undertaken, however (Halisch & 
Heckhausen, 1988), one reason doubtless being 
the difficulty of operationalizing and measuring 
subjective probabilities.

Appending the subjective probability of suc-
cess (Ps) and probability of failure (Pf) to the suc-
cess and failure valence of a task – in a sense, a 
value calculation – gives the approach tendency 
of success (Ts) and the avoidance tendency of 
failure (Tf) for that task:

 T M I P T M I Ps s s s f f f f= × × = × ×;  

Success and failure tendency can be summed 
algebraically to obtain the resulting tendency (Tr) 
for a given task:

Tr = Ts + Ts or, in more detail,

 
T M I P M I Pr s s s f f f= × ×( ) + × ×( )  

Because the failure incentive is negative, the 
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Fig. 5.13 Derivation of the curve of resultant valence 
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distance (many steps intervening between the person and his goal), 
while a high potency could indicate that few instrumental actions are 
necessary to reach the goal. Lewin, however, did not use the constructs 
of potency and psychological distance interchangeably. Clearly, one 
could be many steps from the goal, but each step might have a very high 
probability of being consummated. 

Corresponding to each level of difficulty there is a potency of suc-
cess (Pos) and a potency of failure (Po,). The approach force toward a goal 
is postulated by Escalona and Festinger to be a function of the valence 
of success (Vas) multiplied by the potency of success, while the force 
away from the goal is postulated to be the negative valence of failure 
(Va,) multiplied by the potency of failure. Therefore, the resultant force 
toward the goal is conceptualized as follows: 

Resultant force = (Vas X POsY - (Va, X Po,) 

In sum, each alternative can be considered to involve an approach-
avoidance conflict between positive and negative forces determined by 
valences and potencies. Choice involves a comparison of all the avail-
able alternatives; the alternative that has the greatest resultant approach 
force is expected to be selected. 

A numerical example adapted from Lewin et al. by Atkinson (1964, 
p. 101) indicates some of the power of this conception. In the example 
shown in Table 4-2, the valence of success and the valence of failure are 

TABLE 4-2 NUMERICAL ILLUSTRATION OF THE DETERMINANTS OF 
LEVEL OF ASPIRATION 

Levels of Force to Approach Force to Avoid 
Possible Success Failure Resultant Force3 
Objective Va .. tIlcc x PO:IIICC' = fp, Valui x POIUi = (P,_lui 2 

l" 
10 0 0 0 100 0 0 

Too 14 10 0 0 0 100 0 0 
difficult 13 10 0 0 0 100 0 0 

12 10 0 0 0 100 0 0 
11 10 5 50 0 95 0 50 
10 9 10 90 0 90 0 90 Level 

9 7 25 175 -1 75 -75 100 of 
8 6 40 240 -2 60 -120 120 <- aspiration 

7 5 50 250 -3 50 -150 100 ,Goal 
,/ discrepancy 

6 3 60 180 -5 40 -200 -20 of 
5 2 75 150 -7 25 -175 -25 past 

I 4 1 90 90 -9 10 -90 0 performance 
Too 3 0 95 0 -10 5 -50 -50 
easy 2 0 100 0 -10 0 0 0 

1 0 100 0 -10 0 0 0 

'Force toward success. 
2Force away from failure. 
3Force on the person toward the goal. 
(From Atkinson. 1964. p. 101.) 
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Normal 

Feeble-
minded 

Chapter Four 

Younger Older 

@ Figure 4-10. Representation of the devel-
opment of normal and feeble-minded indi-
viduals. Normal children are assumed to 
have greater differentiation and weaker 
boundaries between the inner-personal re-
gions than feeble-minded children. (From 
Lewin, 1935, p. 210.) 

was the behavioral criterion to infer the degree of substitution. Henle 
found that the greater the valence of the original task, the less the 
possibility that other tasks can substitute for it. Similarly, the greater the 
valence of an interpolated activity, the greater is its substitute value. 

The studies of Mahler, Lissner, Henle, and others clearly demon-
strate that goals can substitute for one another. Further, these studies 
identified some of the relevant dimensions and determinants of substitu-
tion. The data support Lewin's contention that there are interrelation-
ships, or dynamic communications, between psychological systems. 
That is, needs are not separate psychologically, or, in Lewinian lan-
guage, tension spreads to neighboring regions. This body of empirical 
work is again uniquely Lewinian and cannot be readily accounted for 
within other theoretical systems. 

Typical Time Sequence 

2 3 4 

I I I 
Last Setting of New Reaction 

Performance Level of Performance to New 

I Aspiration I Performance 

Goal 
Discrepancy 

I I 
Attainment 
Discrepancy 

Feeling of Success 
or Failure Related 
to Differences of 
Levels 2 and 3 

Figure 4-11. Four main points in a typical sequence of events in a level 01as-
pirCltion situation: Last performance, setting of the level of aspiration for the 
next performance, new performance, and the psychological reaction to the 
new performance. (From Lewin, Oembo, Festinger, & Sears, 1944, p. 334.) 
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5.8  Atkinson’s Risk-Taking 
Model

In 1957, Atkinson published an article entitled 
“Motivational Determinants of Risk-Taking 
Behavior,” which was probably the most cited 
publication in the field of motivation over the 
next 15 years. The model, designed to predict 
individual preferences for task difficulty levels, 
represents a logical extension to the theory of 
resultant valence proposed by Lewin et al. (1944). 
Atkinson added a person component, namely, 
individual motive strength, to the situational 
component of value and expectancy (see excur-
sus on the next page).

Aside from assuming an inverse linear relation-
ship between task difficulty and incentive (point 4 
of the excursus), Atkinson’s crucial modification to 
the theory of resultant valence was to split Lewin’s 
valence variable, Va(G) = f(t, G) (Lewin, 1938), 
into a situational component, incentive (I; previ-
ously G), a function of task difficulty, and a person 
component, motive (M; previously t, a motiva-
tional variable). He then reconstituted these com-
ponents to form new valence constructs of his own, 
success valence (Vs) and failure valence (Vf):

 V M I V M Is s s f f f= × = ×;  

According to this definition of valence, suc-
cess at a task judged by two individuals to be 
equally difficult should have a higher valence for 
a person with a high motive for success (Me) than 
for a person with a low motive for success. A 
similar relationship holds for the failure valence, 
in the case of individuals with differing levels of 
the motive to avoid failure. In other words, with 
increasing task difficulty, the upward slope of the 
success-incentive gradient should become steeper 
as the strength of the motive to succeed increases 
(Ms) and the downward slope should become 
steeper as the strength of the motive to avoid fail-
ure (Mf) increases.

• This motive-weighed valence function of success 
and failure is the defining element of the risk-
taking model. It is in this respect that the model 
goes beyond the theory of resultant valence and 
conventional expectancy-value theories.

One might reasonably expect this fundamen-
tal component of the theory to have been sub-
jected to extensive empirical tests. Such testing 
has rarely been undertaken, however (Halisch & 
Heckhausen, 1988), one reason doubtless being 
the difficulty of operationalizing and measuring 
subjective probabilities.

Appending the subjective probability of suc-
cess (Ps) and probability of failure (Pf) to the suc-
cess and failure valence of a task – in a sense, a 
value calculation – gives the approach tendency 
of success (Ts) and the avoidance tendency of 
failure (Tf) for that task:

 T M I P T M I Ps s s s f f f f= × × = × ×;  

Success and failure tendency can be summed 
algebraically to obtain the resulting tendency (Tr) 
for a given task:

Tr = Ts + Ts or, in more detail,

 
T M I P M I Pr s s s f f f= × ×( ) + × ×( )  

Because the failure incentive is negative, the 
failure tendency is also negative (or zero in the 
extreme case, where Mf = 0). Hence, Atkinson 
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Fig. 5.13 Derivation of the curve of resultant valence 
from a set of functions for valence of success (Vas), 
valence of failure (Vaf), and subjective probability of suc-
cess (Ps) as a function of the objective difficulty level of a 
series of tasks (After Festinger, 1942 p. 241)
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viewed the failure motive as an inhibitory force. 
If the failure motive is stronger than the success 
motive, the resulting tendencies are negative at 
all levels of difficulty. Failure-motivated individ-
uals should show a greater tendency to avoid a 
task as its resultant tendency becomes more neg-
ative. If they are set such a task, however, they 
should demonstrate increased effort and persis-
tence (and possibly better performance) – at least, 
that is what Atkinson (1957) first postulated. 
Later he rejected this plausible assumption, 
which corresponds to Hillgruber’s (1912) diffi-
culty law of motivation, postulating – on theoreti-
cal but not empirical grounds – that a negative 
resultant valence not only inhibits the choice of a 
task but also the effort and persistence applied to 
it (Atkinson & Feather, 1966).

Predictions of the Risk-Taking Model
Given that the risk-taking model, like any postu-
late linking value and expectancy, was designed 
to predict choices or decisions only, it seems 
unreasonable to assume that the subtractive role 
of the failure tendency also applies to the param-
eters of task execution once work on the task 
has commenced (Heckhausen, 1984). To date, 
there is no empirical proof for this. On the con-
trary, it is quite plausible, as Atkinson (1957) 
himself originally assumed, that a failure ten-
dency can have a positive effect on task perfor-
mance, perhaps increasing effort to avoid a 
feared failure or to master the highest possible 
level of difficulty. (This effect has been con-
firmed in a number of studies; e.g., Heckhausen, 
1963b; Locke, 1968.)

Excursus
Extending the Theory of Resultant Valence in 
the Risk-Taking Model

Atkinson’s risk-taking model extends and 
revises the theory of resultant valence as out-
lined below:

 1. The two expectancy-weighted values of suc-
cess and failure are further weighted by per-
son parameters of motive strength. The value 
of success is weighted by the motive to 
achieve success (success motive); the value of 
failure is weighted by the motive to avoid fail-
ure (failure motive).

 2. In place of Lewin’s concept of valence 
(which was a function of the need tension 
within a person, t, and the perceived nature 
of the goal object, G), Atkinson introduced 
the concept of incentive to reflect the value 
of success and failure. The incentive of 
success or failure on a specific task 
depends only on the perceived difficulty of 
that task and is not a function of a motive 
or motivational strength (such as t). Of 
course, as in the theory of the resultant 
valence, the perceived difficulty of a task 
is also person dependent, i.e., dependent 
on the extent to which the person feels 

capable of carrying out the task (Atkinson, 
1964, p. 254).

 3. The subjective probabilities of success and 
failure are complementary. Probability of 
success (Ps) and probability of failure (Pf) 
add up to 1.00:

P P P Ps f f si e ,+ = = −( )1 00 1. . .

 4. Value and expectancy do not vary indepen-
dently of each other. The relationship 
between subjective probability and incentive 
is an inverse linear function that reflects 
everyday experience and empirical data indi-
cating that the feeling of success increases as 
the perceived probability of success 
decreases, while the feeling of failure 
increases as the perceived difficulty of a task 
decreases (cf. Feather, 1959b; Karabenick & 
Heller 1976; Schneider, 1973, p. 160). 
Therefore, the incentives of success (Is) and 
of failure (If) increase as a function of the 
decrease in the subjective probability of suc-
cess (Ps) or failure (Pf), respectively:

I P I P P P Ps s f f s f sas= − = − = − = −( )1 1 1;

J. Beckmann and H. Heckhausen
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Because success and failure incentives are 
dependent on the subjective probabilities of suc-
cess and failure, respectively, and as these two 
probabilities are complementary, the risk-taking 
model can make predictions simply on the basis 
of the two motive parameters and the subjec-
tive probabilities. Accordingly, it is possible to 
express all probabilities and incentive variables 
of the resultant tendency (Tr) in terms of Ps:

 
T M P P M P Pr s s s f s s= × × −( )− × × −( )1 1

 

or reduced:

 
T M M P Pr s f s s

= −( )× −( )2  

Because of the inverse linear relationship 
between the success incentive of a task and its 
probability of success, their product – (1 − Ps) × Ps – 
is a quadratic function whose zero points are at 
Ps = 0 and Ps = 1 and whose maximum always lies 
at the intermediate probability of success 
(Ps = 0.50). It is a positive (approach) resultant ten-
dency if the success motive is stronger than the 
failure motive and a negative (avoidance) resultant 
tendency if the failure motive is stronger than the 
success motive. Figure 5.14a–c shows the success 

and failure tendencies as well as the resultant ten-
dencies for a person whose success motive is twice 
as strong as the failure motive (Fig. 5.14a–c) and 
for a person whose failure motive is twice as strong 
as the success motive (Fig. 5.14a–c). Figure 5.14a–
c shows that the resultant tendency becomes more 
pronounced with the dominance of one of the two 
motives (in this case, the success motive), i.e., that 
at each sequential step in the probability of suc-
cess, the difference in the strength of the tenden-
cies increases.

If, for a particular individual, the failure motive 
is dominant, then the resultant tendency between 
the success probabilities 0 and 1.00 is always neg-
ative. Such a person would theoretically try to get 
out of doing any task. Because such complete 
avoidance behavior is barely ever observed, how-
ever, Atkinson assumes that other motives, which 
are not achievement-oriented, may be at work, 
e.g., affiliation (to please the experimenter). These 
supplementary motivations persuade the individ-
ual to tackle the task despite the resultant avoid-
ance tendency. The efficacy of additional motives 
is called “extrinsic tendency” (Tex) and is added to 
the variables constituting the resultant tendencies:

 T T T Tr s f ex= + +  

Fig. 5.14 Strength of the resultant tendency (and the 
success and failure tendencies – broken lines) as a func-
tion of subjective probability (a) when the success motive 
is stronger than the failure motive (Ms − Mf = 1), (b) when 

the failure motive is stronger than the success motive 
(Ms − Mf =  − 1), and (c) for different individuals where the 
success motive outweighs the failure motive to varying 
degrees
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measures of performance accuracy (number of 
dribbling errors and number of misses). As 
expected, a performance decrement (i.e., an 
increase in the numbers of dribbling errors and 
misses) was observed in the record condition, 
although there were marked differences between 
players. Those (action-oriented) athletes who 
were able to keep their effort at an optimal level 
(lactate levels) and who made few errors, even 
under the stressful record condition, were not 
identified by the level of their achievement motive, 
but by their scores on a questionnaire devised by 
Kuhl (1983) to measure action- vs. state-oriented 
modes of action control.

Excursus
The Quadripolar Model of Achievement 
Motivation

Covington and Roberts (1994; see also 
Covington & Omelich, 1991) suggested 
that striving for success and striving to 
avoid failure should be treated as two 
independent dimensions of achievement 
motivation. Unlike Atkinson (1957, 
1964), who reduced these two motives to 
a single, bipolar dimension (hope for 
success vs. fear of failure) by computing 
a difference score, Covington and associ-
ates distinguished four types of 
achievement- motivated individuals 
(Fig. 6.19):

Type 1: Success-oriented optimists strive 
for success without the fear of experi-
encing failure.

Type 2: Failure-avoiding individuals fear 
failure, but derive little pleasure from 
success.

Type 3: Overstrivers have high scores on 
both motives; they strive for success, but 
also fear failure.

Type 4: Failure-accepting individuals do 
not feel attracted to success, nor are they 
concerned about possible failure.

This quadripolar model of achievement 
motivation is based on the finding that cor-
relations between success orientation and 
failure avoidance are either nonexistent 
(TAT) or of small to moderate magnitude 
(self-report). Any imaginable combination 
of the two motives can be observed within 
individuals. The approach traditionally 
taken in achievement motivation research 
of subtracting the failure motive from the 
success motive produces the same neutral 
score for both overstrivers and failure 
accepters – both types are characterized by 
approximately equal (strong or weak) lev-
els of the two motives. Yet Covington and 
Roberts (1994) reported that failure- 
accepters differ from overstrivers in numer-
ous respects with the most important field 
of application being the investigation of 
students’ school-related engagement (By 
De Castella, Byrne & Covington, 2013; 
Martin, Marsh, & Debus, 2001).

Specifically, people who accept failure 
do not seek to acquire new skills or to 
improve their performance. They actively 
avoid effort and are rather indifferent to 
achievement in educational and work set-
tings. In contrast to failure avoiders, their 
performance does not cause them much 
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Orientation

Overstriver Success-oriented
optimist
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Failure-
Avoider
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Failure-
Accepter

Fig. 6.19 Quadripolar model of achievement 
motivation (Based on Covington & Roberts, 1994, 
p. 160)
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