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INTRODUCTION
Theidea that motivationalarousal should increase with difficulty was suggested by Ach (discussed in Kuhl & Beckmann
1985), whofocused on the
will to overcometask distractions, and by Hillgruber (discussed by e.g.
Heckhausenet al 1985), whonoted that motivation must increase to match
requiredeffort. Morerecently, Kukla(1972) hypothesizedthat the intention
to try is a function of a cost-benefit analysis, and, with benefits (e.g.
outcomes)held constant, wouldbe an increasingfunction of task difficulty up
to the point at whichthe individual decidesthe potential outcome
is not worth
the effort. In a somewhatdifferent arena, Kahneman
(1973) offered the
hypothesisthat attentional effort rises as a direct function of attentional
demand,but increasingly falls short; and morerecently, Eysenck(1982) has
exploredthe effects of motivationon attention. Thesepreviousformulations
109
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offer only a partial explanation for the bulk of data nowavailable. At the same
time, current investigators, with a few exceptions, have failed to note the
significance of the difficulty of instrumental behaviorin the understandingof
motivated behavior. For example, in their otherwise excellent review of the
literature on social motivation, Pittman &Heller (1987) distinguished betweenthe states of "control" and "no control." In the following pages we hope
to show, amongother things, why an understanding of the psychological
effects of control must take note of the difficulty of exerting control.
POTENTIAL
AROUSAL

MOTIVATION

AND MOTIVATIONAL

Intensity of motivation may be thought of as the momentarymagnitude of
motivational arousal. Wherethe magnitudeof motivational arousal concerns
the total amountof effort a person wouldmaketo satisfy a motive, and this
effort could be spread over time, the intensity is the magnitudeat a point in
time. Thus, wherea high level of motivational arousal is spread over a long
period, the intensity of motivation could always be low. However,where the
magnitudeof motivational arousal is high and must be concentrated within a
brief period, the intensity of motivationmustbe great. It is the difference, for
example, between moving 100 pounds of books one book at a time or all at
once.
Potential

Motivation

While the factors that determine the magnitudeof motivation, or the total
effort one is willing to make,are not the central concern of this review, they
nevertheless must be understood because they set a boundaryon the intensity
of motivation. Here we adopt the simple position that whateverfactors affect
the effort one is willing to maketo satisfy a motiveare in fact the determinants
of the magnitudeof motivation. In general, these factors are internal states
such as needs (e.g. food deprivation), potential outcomes(e.g. acquisition
food, experience of pain), and the perceived probability that somebehavior, if
successfully executed, will satisfy the need, produce or avoid the outcome.
As in typical expectancy-value models of motivation, we assume that needs
and/or potential outcomesvary in magnitudeor value, and that the magnitude
of motivation is a multiplicative function of need, value of the potential
outcome,and the perceived probability that a properly executed behavior will
producethe desired effect. This model, whichwill be recognized as a simple
version of manypresent-day theories of motivation, depicts what we call
potential motivation. The reason it is called potential as opposedto actual
motivationis that it is not a sufficient set of conditionsfor the specification of
motivational arousal.
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Motivational

Arousal

Thedirect function of motivational arousal is not the satisfaction of needs or
the avoidanceor acquisition of potential outcomes.Rather, it is the production of instrumental behavior. The effort required for that instrumental behavior is not simply proportional to needs and/or outcomevalues. If we
assumethat the organismconserves energy, then motivational arousal, or the
mobilization of energy, should be no greater than is necessary to producethe
neededinstrumental behavior. Thus, whenlittle effort is needed, motivational
arousal should be low no matter howgreat the need or how valuable the
potential outcome.
There is an upper limit, of course, on what one can or will do. As long as
one is able to performthe required instrumental behavior, the upper limit is
determined by whether or not potential motivation justifies the amountof
effort required. A person whohas just had dinner will do little to obtain a
hamburger, while a person who has gone without food for a day may be
willing to do quite a lot. In other cases, the required instrumental behavior
maycall for abilities or skills beyondthe individual’s capacities, in which
case there should be no energization regardless of the level of potential
motivation. Nomatter howworthwhileit might be for people to jump 20 feet
in the air, they do not energize to carry out that action.
In summary,potential motivation is created by needs and/or potential
outcomesand the expectation that performanceof a behavior will affect those
needs and outcomes.Motivational arousal occurs, however,only to the extent
that the required instrumentalbehavioris difficult, within one’s capacity, and
is justified by the magnitudeof potential motivation. Whenthe difficulty of
instrumental behavior surpasses one’s capacities or outweighsthe value of the
potential gain (need reduction, outcomeattainment, or outcomeavoidance),
there will be little or no mobilization of energy. The greater the potential
motivation,the greater is the amountof energythat a person will be willing to
mobilize. For further discussion of theoretical issues, see Wright &Brehm
(1988).
EVIDENCE ON THE JOINT
EFFECTSOF
MOTIVATION
AND DIFFICULTY

POTENTIAL

Thereare three arenas of evidencefor the joint effects of potential motivation
and the difficulty of instrumental behavior. Theyare (a) physiological data
arousal, (b) behavioral effects, and (c) subjective appraisals of motivational
factors.
Effects

on Cardiovascular

Reactivity

Becausethe function of motivational arousal is the productionof instrumental
behavior, measures of arousal deemedmost reflective of motivation involve
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the sympathetic nervous system, which prepares the organism for activity.
Specifically, cardiovascular changes in response to beta-adrenergic stimulation have been linked with effortful coping (Obrist et al 1978). Laboratory
attempts to documentthe relationship betweentask difficulty and motivational arousal have focused on cardiovascular reactivity as measuredby changes
in heart rate (HR) and systolic and diastolic blood pressure (SBPand DBP).
These changes have been noted not only during coping behavior, but also
immediatelyprior to instrumental activity, indicating that motivational arousal varies in anticipation of task demand.
ANTICIPATORY
AROUSAL
A recent study by Wright et al (1988a) varied the
difficulty of a memory
task required to prevent exposureto an aversive noise.
In the easy condition, subjects were told they must memorizetwo nonsense
trigrams within two minutesin order to avoid the noise, while in the difficult
condition, subjects were told they must memorizeseven trigrams. Subjects in
a third condition were told they had been assigned to hear the noise, and no
instrumental avoidance behavior was provided.
Immediately after subjects indicated they were ready to begin the
memorization(or, in the third condition, to hear the noise), HRand blood
pressure readings were taken. These measures were intended to provide
evidence of variations in anticipatory motivational arousal.
Both HR- and SBP-changescores varied nonmonotonicallywith the difficulty of the avoidance task. Heart rate reactivity was greater whensubjects
expected to memorizeseven trigrams than when they expected two or when
there was nothing they could do to avoid the noise. Changesin SBPfollowed
the same pattern.
However,DBP-change
scores decreased linearly as the difficulty of avoidance increased. Diastolic blood pressure had been described in previous
research as mediated by interactions betweenthe inhibitory and excitatory
aspects of vascular stimulation (Obrist 1981); therefore, these results werenot
unexpected.
The effects of task difficulty on HRand SBPin the above study thus
provide evidence that anticipatory motivational arousal is a function of energy
mobilization in accordance with what is needed for instrumental behavior to
avoid an aversive outcome. Twostudies indicate that the relationship also
holds in an appetitive context.
Thefirst of these (Contradaet al 1984)offered subjects $3.00 for mentally
solving eight out of ten arithmetic problemswithin five minutes, ostensibly as
part of a national test standardization procedure. The difficulty of this task
was varied by presenting different groups of subjects with problemsthat were
labeled either "high school freshmanlevel" or "second year college level,"
and that indeed were simple or difficult for the average undergraduate to
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solve. Measuresof blood pressure were taken immediately before the fiveminute period was to start, revealing greater SBPincreases in the difficult
condition than in the easy condition.
The second study (Wright et ai 1986) changedthe cognitive task and added
an impossible condition. Subjects in this study were promisedtheir choice of
several pens in a display case if they correctly memorizedeither 2, 6, or 20
nonsense trigrams within two minutes. Those in the 20-trigram condition
were told that this was impossible for most people. Manipulation checks
revealed that subjects in this condition reported, on an 11-point scale from0
to 10, a meanlikelihood of success of 0.86.
Measures of HR, SBP, and DBPwere taken immediately before subjects
expected to begin the memorization. Change scores for SBPshowed the
predicted effect of task difficulty, with the greatest increase in the difficult
(6-trigram) condition. However, HRand DBPwere unaffected.
Wright (1984) examinedcardiovascular reactivity in preparation for
motortask to avoid shock. In this study, reactivity was assessed by measuring
pulse rate and finger pulse volume(greater volumeindicating lower reactivity). Somesubjects were told they could avoid assignment to a punishment
learning session, where they wouldbe shockedfor incorrect answers, by first
successfully performinga qualifying task. For somesubjects the task involved
a difficult squeeze on a dynamometer,
while for other subjects the task was an
easy flip of a toggle switch. Subjects in an impossible-avoidancecondition
were told that they had been assigned to the punishment group and would
receive shocks.
In addition, within the easy and difficult task conditions, subjects were
given treatments designed to producevariations in their certainty concerning
what response should be made. These manipulations were intended to distinguish betweentwo theoretical types of difficulty in exerting control over
outcomes:(a) control difficulty due to effortfulness of instrumental behavior,
and (b) control difficulty due to uncertainty about what behavior should
performed. The former difficulty was varied by assigning subjects to the
toggle switch or dynamometergrip tasks. The latter difficulty was varied
within these tasks by presenting subjects with a choice betweentwo toggle
switches or two dynamometers,and telling them that they could distinguish
the correct one to use by performing a color discrimination task. This involved detecting the darker of two squares associated with the two instruments. For somesubjects one square was madeclearly darker; they could
see they wouldeasily knowwhich toggle switch or dynamometerto choose.
However,the squares provided for the rest of the subjects were identical.
Those in the high-response-uncertainty condition were told that most people
could distinguish the squares if they tried long enough.In a third condition,
where determining the correct response was intended to be perceived as
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impossible, subjects were faced with the identical squares and told that only
those with a rare visual trait could distinguish them.
Comparisonsbetween easy-response-discrimination subjects facing either
the low-effort toggle-switch task or the high-effort dynamometertask indicated that expected effort influenced pulse rate and finger pulse volume.
This effect occurred as well for subjects in the impossible discrimination
conditions. Furthermore, subjects in the impossible-task condition, whohad
no instrumental task for which to mobilize energy, showedlower reactivity
than those in the high-effort condition. Thus the predicted nonmonotonic
pattern was foundas a result of variations in the effortfulness of instrumental
behavior. (However,within the high-effort condition, response-discrimination difficulty did not producea similar pattern. Onthe contrary, subjects in
the high-response-uncertainty condition evinced lower rather than greater
cardiovascular arousal. Wright suggested that perhaps those subjects facing
the combination of the difficult response discrimination and the difficult
dynamometer
grip mayhave given up. If so, their motivational arousal should
indeed have been low.)
The above studies demonstrate that anticipatory motivational arousal
occurs in proportion to the difficulty of an instrumental task and is reduced
whenno effective instrumental behavior is available. The effects on cardiovascular reactivity were found whetherthe goal was appetitive or aversive,
and whether the task to be performed involved motor or cognitive effort.
Studies examining cardiovascular
arousal during task performance have found similar results. Elliott (1969)
measuredHRin subjects wh9either could avoid shocks by lifting their hands
off a shock plate, or could not lift their hands because they were strapped
down. Whenthe shocks were impossible to avoid, mean HRwas lower than
when subjects were actively attempting to avoid the shock. In a second
experiment, subjects were given an appetitive goal (money) for correctly
performinga tone-discrimination task. The tones to be discriminated varied in
distinctiveness so that in the easy conditionthey were quite distinctive, in the
moderate condition they were somewhatdistinctive, and in the very hard
condition, they were barely distinctive. It should be noted that subjects in this
study learned the difficulty of their task as they performedit, rather than
being informed ahead of time as in the anticipatory arousal studies described
above. For subjects in the easy and very hard conditions, there was a decrease
in HRover trials, but for subjects in the moderatecondition, HRincreased
overtrials.
Obrist et al (1978) gave subjects a reaction-time vigilance task that was
instrumental in avoiding shock. Subjects were to release a telegraph key when
they detected a tone. Difficulty was varied by imposingdifferent reactionAROUSAL DURING PERFORMANCE
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time criteria. In the easy condition, subjects were to release the key within
400 msec (achieved on 671 out of 680 trials), while in the impossible
condition, subjects were required to react within 200 msec (achieved on 30 of
646trials). Subjects in the hard conditionwere told to release the key as fast
as they could on the first trial (if they didn’t, they wouldbe shocked), and
increase their speed on each of the following trials.
Increases in HRand SBPacross trials were greater for subjects in the hard
condition as opposed to the easy and impossible conditions. DBPwas not
differentiated across conditions, a finding consistent with reasoning reported
above.
A similar study (Light &Obrist 1983) used the same reaction-time task
an appetitive context. Subjects were promised $.20 each time they met the
assigned criterion, whichwas again either easy, difficult, or impossible. Both
HRand blood pressure were measuredduring a separate relaxation period and
during performance. While adjusted SBPand DBPscores were lower in the
impossiblethan in the easy or difficult conditions, the scores in the latter did
not differ. A manipulationcheck revealed that subjects reported trying harder
in the easy and difficult conditions combinedthan in the impossiblecondition,
and roughly half of the subjects in the easy condition reported "trying their
hardest" throughout the trials. Apparently the easy condition was not
appraised as requiring less effort than the difficult condition, resulting in
similar arousal levels. (Adjusted HRsalso failed to differ betweenthe easy
and difficult conditions; and although they were slightly lower in the impossible condition, the difference was not significant.).
A purely cognitive avoidance task was employedin research by Scher et al
(1984) designed to test cardiovascular responsiveness under conditions
varying difficulty and instrumentality. Subjects weregiven a test that required
single-digit numbersto be mentally rearranged before they were repeated in
reverse sequence. Electrocardiographic T-wave amplitude (TWA)and
changeswere monitoredduring a 15-sec anticipatory phase, as well as during
each 15-second mental manipulation phase. (This ensured that the measures
wouldreflect cognitive rather than physical effort; the digit recitation period
was not included in the analysis.) Difficulty was varied for each subject by
presenting either the maximum
numberof digits he or she had been able to
rearrange during preliminary trials (easy trials) or presenting this maximum
numberplus two more digits (hard trials). Incentive (instrumentality)
varied by declaring that sometrials woulddetermine the administration of
aversive noise while others were merely for practice.
Both HRand TWA
responsiveness were more pronounced on difficult than
on easy trials. Furthermore, the incentive factor produced even more pronouncedeffects: Subjects’ reactivity was greater on trials thought to affect
noise administration than on practice trials.
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Cardiovascular changes during the anticipatory phase preceding each trial
indicated that subjects were indeed more motivationally aroused before the
test trials than before the practice trials. (Since subjects knewduring the
anticipatory phase whether they were facing a test or practice trial, but not
howdifficult that trial wasto be, the latter factor wasirrelevant in the analysis
of anticipatory effects.)
The authors observed that in an earlier experiment (Heslegrave & Furedy
1979), a strikingly different pattern of HRand TWA
change had occurred in
anticipation of the possible administration of aversive noise. This anticipation
period, however, had followed rather than preceded performance; subjects
had already acted and were merely waiting for the results of their actions.
Under these circumstances, TWAreturned toward baseline, while HRdecelerated belowbaseline. Scher et al arguedthat the differences in responsiveness during the two anticipatory periods were due to the difference between
awaiting an "unmodifiable event" as opposed to "active preparation for
performance."
The anticipatory effects in this study and the care taken to ensure that the
task would be purely cognitive argue against the idea that differences in
arousal are primarily due to differences in physical exertion during performance of easy or difficult tasks. Further evidenceagainst this idea was foundin
research by Fowlesand his associates (Fowleset al 1982; Tranel et al 1982).
Subjects in the latter study were promisedeither no reward, $.02, or $.05 for
every five button-pressing responses. Heart rate increased with increasing
incentive, but response rate stabilized across trials such that there were no
significant differences found between groups. The authors noted that the
average subject in this experiment was movinghis or her hand approximately
85 ft per minute. Onemight concludethat although subjects were differentially motivated, they reached a ceiling on response rate and were not able to
performany faster. The fact that HRdid differ in this study and during the
mental rearrangementperiod of the Scher et al (1984) study described above
supports the view that cardiovascular reactivity occurs in response to differences in motivational intensity rather than differences in exertion.
Intended Effort
The difficulty of satisfying a motive can be operationalized in numerous
ways, and manyoperations not intended to affect difficulty can be interpreted
as doing so. Here we review evidence in research specifically designed to
examinethe role of motivational intensity (or at least satisfies the requirementsof doing so). Generally, potential motivation and a variation of task
difficulty must be involved, and dependent effects must be examinedduring
or immediately before or after performance of instrumental behavior.
A variable that affects intensity but that may not itself depend on the
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immediacyof task performance is intended effort. Kukla (1972) offered
analysis of achievementbehavior in terms of a cost-benefit judgment.As long
as the individual believes an effort is worthwhile,the intended effort should
be inversely proportional to the perceived probability of success (directly
proportional to the perceived difficulty of the task). A somewhatdifferent
view has been offered by Meyer & Hallermann (1977) in which intended
effort is said to be a function not only of perceivedprobability of success but
also of perceived task skills. Meyerfound that whenprobability of success
(Ps) was defined in terms of a social norm, intended effort increased with
for those with low self-judged ability, and decreased with Ps for those with
high self-judged ability. Regardlessof level of self-judged ability, the peak of
intended effort appeared to be at about .5 Ps. As we saw in regard to
physiological evidence, and as we shall see in the remainderof this chapter, a
variety of behavioral and subjective effects are consistent with the general
propositionthat intendedeffort increases as task difficulty increases, up to the
point where successful performance becomesunlikely.
Behavioral

Effects

DIFFICULTY
NOTFIXEDWhenthe structure of instrumental behavior is
such that the organismcan determine the level of effort to be exerted, the
intensity of motivation should vary directly with the magnitudeof potential
motivation. This is simply a formal statement of the obvious point that both
humanand subhumananimals tend to try harder when the stakes are great.
But factors that interfere with goal consumption,such as delay of reinforcement, greatly moderate this relationship. For example, Wike& McWilliams
(1967), Wikeet al (1967), and Wikeet al (1968) have shownthat delay
reinforcementduring training trials for rats running a runwayfor food grossly
reduces the rate of running speed whether the delay is long or short, introduced early or late in training (but a delay frequency of less than 100%
leaves runningspeedunaffected). Thereis no benefit to the rat that hurries, if
it must nevertheless always wait.
A goal-setting study by Mowen
et al (1981) makesa similar point in regard
to humanbehavior. In this type of study, the goal is a performancelevel.
Locke (1968) and his associates have shown that setting high goals for
individuals produces better performancethan, for example, instructing individuals to do their best. Mowen
et al offered certain subjects a monetary
piece rate and assigned them goals of low, medium,or high performance.
Other subjects could earn a monetary bonus only if they reached their
assigned performancegoal. Those on the piece rate performed muchbetter at
the high performance-goallevel than did those whohad to makethe set level
in order to obtain the bonus. A piece rate allows the individual to determine
how much of an effort to make, while the bonus for a certain level of
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performance promotes an all-or-none decision and the possibility
individual will decide not to try.

that the

GOALPREFERENCES
The achievement literature is rife with studies that
demonstrate the preference of humansfor performancelevels of intermediate
difficulty. Whilethe reasons for this preference are disputed (Heckhausenet
al 1985), a plausible reason not yet noted is that motivationalintensity, which
should be maximalat intermediate levels of task difficulty (depending on
potential motivation), maymakegoals appear moreattractive. This issue is
discussed at length in the section on subjective effects, below. Here we
describe one study done with rats simply to demonstrate the behavioral goal
preferences that can occur.
Friedmanet al (1968) reported an experimentin which rats were trained
a Y mazethat had a difficult hurdle in the right arm. Onhalf of the training
trials the rats wereforced to go to the right, on the other half, to the left. The
goal box at the end of each arm contained either of two foods equal in weight
and acceptability but disciminably different. For one group of rats there was
no correlation between mazearm and type of food; for the other two groups
the food associated with the difficult arm was alwaysthe same(food A for one
group, food B for the other). Subsequentto training, test trials consisted of
free choice between the two arms of the maze with the same relationship
between arm and food that had held for the animal during training. The rats
that always found the same food associated with the difficult arm tended to
continue to select that arm, while the rats that had experiencedno correlation
betweenarm and food tended to choosethe easy arm. This result is consistent
with the idea that the rats found the difficult-to-attain food (the goal) more
attractive.
AMPLITUDE
OF NONINSTRUMENTAL
RESPONSES
In order to examine the
effects of energization on responses irrelevant to goal attainment, Esqueda
(1985) confronted subjects with mathematicalproblemsthat were easy, difficult, or impossible. Successful completion of the problems wouldearn each
subject a record album. Subjects wore earphones with an attached microphone
in order to communicatewith the experimenter, whowas in a different room.
In addition, they were required to write an identification numberon each
experimental form, and just before task performance, they had to push a
button to notify the experimenter that they were ready. Measures of voice
amplitude and time to write the identification number were taken before
subjects learned the difficulty of their task as well as just before they wereto
commence
the task. While there were experimenter differences on changes in
voice amplitude, precluding use of those data, subjects who confronted a
difficult math test wrote the numberfaster than did those who confronted
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either an easy or an impossible mathtest. Similarly, those whoconfrontedthe
difficult test pushedthe button harder than did those whoconfronted the easy
or impossible test. Apparently, the motivational intensity producedin anticipation of performinga difficult task increases the amplitudeof irrelevant
responses.
The Yerkes-Dodsonlaw (1908), which holds that performance is an inverted-U-shapedfunction of motivation, implies that motivational intensity
can becomegreat enoughso that it interferes with performance. This would
be particularly true of a complextask such as solving difficult anagrams.Ford
et al (1985) tested this implication by giving subjects up to 100 sec to solve
each of 20 anagrams, where the correct solution for each anagramwouldearn
ten cents. Performancewas measuredin terms of the meanlatency required to
solve, failures to solve, and the numberof trials required to learn that all
anagrams were scrambled in the same pattern. Onthe assumption that subjects’ rating of the attractiveness of the goal wouldindicate howmotivated
they were, subjects were divided into groups with low, moderate, and high
motivation. As anticipated, those whowere most highly motivated performed
worse than did those who were moderately motivated.
AMPLITUDE OF RELEVANT RESPONSES Ach was particularly
concerned
with howpeople maintain their behavioral concentration (see Kuhl & Beckmann1985). D~iker (1963) tested Ach’s notion that people try harder when
their performanceis hindered. In the first of two studies in which subjects
practiced writing zeros daily until performance was automatic, during a
40-minexperimentalsession subjects were asked to read a light philosophical
work while doing the middle 20 min of writing zeros. In the second study,
subjects were asked to simultaneously do mental arithmetic problems(addition and subtraction of three numbers)from the 5- to the 15-minmark, and
from the 20- to the 30-minmarkof a 35-minsession of writing zeros. During
the first period of mental arithmetic, the problems were done every 5 sec
(relatively easy), while during the secondperiod, problemswere done every
sec (relatively difficult). In both studies subjects wrotezeros faster duringthe
distracting task than during the pre- and postdistraction periods. Furthermore,
the moredifficult (3-sec) distraction task of the secondstudy producedfaster
writing than did the easier one. Postexperimentalinterviews indicated that the
subjects were unawareof their increased speed of writing during distraction.
Whilethese studies involvedvery fewsubjects (2 in the first, 4 in the second),
the results are sufficiently dramatic and uniform to convince one of their
replicability. Of course, the difficulty manipulationof the second study is
confounded with order and time.
A study by Kukla (1974) provides additional evidence of the energizing effects of task difficulty. Kuklaassumedthat resultant achievementmotivation can be interpreted
as perceived own ability,
with high
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achievers perceiving high ability, and low, low. Subjects classified as high,
intermediate, or low in resultant achievementmotivation were given complex
mental arithmetic to perform, and were informed that the task was easy (95%
should succeed) or moderately difficult (50%should succeed). They were
then given 20 min to do as manyproblems as they could from a set of 252.
Kukla reasoned that performancein this case should dependon self-perceived
ability: high need-achievementsubjects should find the "difficult" task more
challenging and perform better on it than on the "easy" task, while low
subjects should see the "easy" task as challenging and perform better on it,
seeing the "difficult" task as impossible. The results accorded completely
with these expectations. Fromthe present perspective, however, either the
differential achievementmotive(potential motivation) or self-perceived ability, which wouldaffect perceptions of task difficulty, could have produced
this pattern of results. Whenthe task is difficult, high potential motivationcan
makeit worthwhileto try; low potential motivation can result in giving up.
LATENT
LEARNING
The learning of incidental or irrelevant material has
frequently been used to demonstratedrive-like states. For example, Pallak et
al (1967) and Pallak (1970) used latent learning to show the drive-like
character of cognitive dissonance. The same technique might reasonably be
used, therefore, to reflect states of energization that result fromtask difficul’ty. Hill et al (1985) had subjects copy familiar and unfamiliar first names,
ostensibly for use in a sentence completion task, which in turn was madeto
look easy, difficult, or impossible. An unforewarnedtest of recall for the
names produced the expected pattern of results. Subjects who confronted a
difficult task, relative to those confronting an easy or impossibletask, tended
to recall more familiar (dominant response) and fewer unfamiliar (nondominant response) names.
PROTECTION
OFTHESELFEffort to protect private self-esteem is seen in a
study by Sigall &Gould (1977). The self-esteem of subjects was raised
lowered by false feedback on a supposedpersonality test. Subjects were then
sent to another research roomfor what was advertised as a separate study.
Whilethe subject waited in the hall outside the research room, an ostensible
other subject emergedfrom the research room and remarked to the subject
either that the experimenterwas very easy to please or that the experimenter
was very difficult to please. Subjects were informed by the second experimenter that they were to solve a concept-formation problem, and they were
given ten practice problemsand told they could do as few or as manyas they
liked. The experimenter left the room, and the subject was surreptitiously
observed. The high-self-esteem subjects were observed to do more practice
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problemsfor the difficult- than for the easy-to-please experimenter. In contrast, the low-self-esteemsubjects did morepractice problemsfor the easy-toplease experimenter.Thepattern of results is strikingly similar to that for the
solution of mental arithmetic problemsby subjects in Kukla’s (1974) experimentwith high- and low-needachievers. It seemsapparent in both studies that
subjects with high self-perceived ability or esteemmobilize moreenergy for a
difficult than for an easy task, while those with low self-perceived ability or
esteemmobilizeenergy for the easy task, whichthey see as difficult, and not
for the difficult task, whichthey see as impossible.
HELPLESSNESS
Another topic of current interest is howpeople respond to
situations subsequentto an experience of helplessness. The conceptual analysis presented in this review implies that helplessness experiencesmust affect
either potential motivationor perceivedtask difficulty in order to generalize.
For example, failure at some concept-formation problems is not likely to
affect either food deprivation or the value of a chef’s salad for relief of that
state of deprivation. Onlyif the failure affects the perceived difficulty of
obtaining the chef’s salad (or otherwisereducingthe state of deprivation) will
there be some"generalization." Even then, the effect could just as well be
intensified effort as depressedeffort. The interested reader is referred to Ford
&Brehm(1987) for a review and analysis of the helplessness literature,
Subjective

Appraisals

of Motivational

Factors

Lewin(1938) stated that the strength of a goal’s valence is a function of the
amountof a person’s need. Whilesituational qualifying factors were noted, a
general exampleis that an item of food looks moreattractive to a hungrythan
to a satiated person. However,in a study performedin order to validate the
use of the Thematic Apperception Test (TAT)as a measure of motivation,
Atkinson & McClelland (1948) failed to find the anticipated supporting
evidence. They had subjects go without food for 1, 4, or 16 hr before
respondingto a set of TATpictures. Surprisingly, increased hours of deprivation had no effect on food imagery or thema, reduced thoughts about food
consumption,and increased thoughts about instrumental activity. In the terms
of the present review, increasing potential motivation results in thought not
about the goal or goal consumption, but about instrumental behavior that
would lead to the goal. Presumably, if a TATmeasure were taken in immediate anticipation of instrumental behavior, goal and goal consummation
themawouldbe a joint function of the difficulty of the instrumental behavior
and the magnitudeof potential motivation.
Morerecently, Mischel & Mischel (1983) examinedthe thoughts of children concerning delay of gratification. They found two basic rules that the
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children learned for effective delay: (a) cover rather than expose the reward
and (b) engage in task-oriented rather than in consummatoryideation.
wouldconjecture that concentrating on the problemof delay rather than on the
act of consummationis to focus on the fact that nothing can be done, which
avoids motivational arousal.
The proposition of interest in the following sections is that the subjective
appraisal of the strength of motivational factors such as desire or goal
attractiveness is a direct function of relevant motivational arousal. Thus, food
shouldlook attractive to a deprivedperson only to the extent that the person is
engagedin or about to engagein relatively difficult instrumental behavior to
attain the food.
APPETITIVE
OUTCOMES
The first empirical investigations of goal attractiveness using appetitive paradigmswere described in Brehmet al (1983).
experiment conducted by Solomon & Silka promised subjects $1.00 for
correctly solving 8 out of 10 mathematics problems within 10 min. This
experimental procedure was similar to that used in the Contrada et al (1984)
research described above. As in that study, the problemswere either at a high
school freshmanlevel or secondyear college level of difficulty, but there was
also an impossible condition where problems were at the level of a PhDin
mathematics. Subjects were informed of their difficulty level before they
expected the 10-mintrial to begin.
Measuresof goal attractiveness were embeddedin a questionnaire handed
to subjects immediately before they expected to work on the mathematics
problems. Subjects whoexpected to work on the difficult (college level)
problemsreported that the dollar prize for success wasmoredesirable than did
subjects in either the easy or impossible task conditions.
The researchers included in their questionnaire some items measuring
moodstates. Subjects in the impossible condition might have reported that the
dollar was less attractive because they resented being offered a chanceat the
dollar and then given an impossible task. However,these subjects did not
report anger. Furthermore, the correlation betweenperceived unfairness and
goal attractiveness was. 29, indicating that feelings of unfairness werenot the
major factor determining lowered ratings of the goal.
This experiment demonstrated a nonmonotoniceffect of task difficulty on
goal attractiveness. Of particular note is the methodologyused to obtain
subjective measuresof attractiveness: Subjects were interrupted just before
they expected to begin workon the task. Like the anticipatory arousal found
in the studies reviewed above, goal attractiveness effects were expected to
occur prior to commencement
of instrumental activity. Whenthere is something to be done, the organismshould mobilize energy accordingly. Furthermore, the organism should becomemotivationally aroused only in proportion

Annual Reviews
www.annualreviews.org/aronline
INTENSITY OF MOTIVATION 123
to task demands, and only when the task is imminent. The degree of this
preparatory motivational arousal should correspond to the degree of subjective goal attractiveness.
This point becomesimportant when considering a dissonance-theoretic
(Festinger 1957) explanation for the aboveresults. To the extent subjects felt
dissonance after deciding to expendeffort to solve difficult problems, dissonance theory predicts that they wouldtry to justify the effort required,
perhaps by magnifyingthe attractiveness of the goal. For subjects whofelt
dissonance after deciding to workon problemsthat were impossible to solve,
however, one way to reduce this dissonance would be to minimize the
importanceof failure by reducing the attractiveness of the goal.
However,such dissonance-reductioneffects should occur at least as strongly after actual performanceof the task in question. In contrast, the present
discussion maintains that differences in goal attractiveness correspond to
anticipatory mobilization of energy for instrumental behavior. Such ~differences should not persist after task performance.
Anexperiment designed to resolve this question was reported in Brehmet
al (1983). Investigators Solomon&Greenberg again offered subjects $1.00
for successful completion of 8 out of 10 mathematics problems, labeled at
either a high school freshmanor second year college level of difficulty. One
group of subjects was given the dependent measures questionnaire immediately before attempting the problems, while another group completedthe
questionnaire after performance.
Whileboth the pretask and posttask groups reported perceiving the college
level problemsas moredifficult and requiring moreeffort than the high school
level problems, only the pretask group reported the expected differences in
goal attractiveness. The pretask group facing difficult problemsappraised the
goal as moreattractive than did those whowere to attempt easy problems.The
posttask group did not magnifygoal attractiveness to justify their effort.
Brehmet al (1983) concluded that the effects of task difficulty on goal
attractiveness were indeed linked to anticipatory motivational arousal for
instrumental task behavior.
As an exampleof a study that deliberately varied task difficulty in an
interpersonal context, Wrightet al (1984) told male subjects that each would
have the opportunity to work with an attractive female if he qualified by
memorizinga list of trigrams (three letter nonsense syllables) within two
minutes. Subjects were told that they wouldbe required to memorizeeither
two, five, or eight trigrams. This was intended to create easy, moderately
difficult, or very difficult task conditions. It wasexpectedthat an attractive
female wouldprovide sufficient potential motivation so that subjects would
not give up even whenthe task was very difficult.
Manipulationchecks revealed that subjects perceived these tasks as differ-
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ing in difficulty, significantly so betweenthe two- and five-trigram conditions. Unexpectedly, a nonmonotonicrelationship was found between task
difficulty and goal attractiveness, such that subjects viewedthe female as
moreattractive in the moderatelydifficult condition than in either the easy or
the very difficult conditions.
This pattern had been predicted for another target female whohad been
rated in pretesting as less attractive, and whowas introduced as a goal to a
similar groupof subjects given varying levels of trigram list length. Instead,
subjects rated this female as uniformlyunattractive regardless of task difficulty.
Theseresults can be interpreted with reference to the concept of potential
motivation. Subjects whowere promised the chance to work with the "attractive" female (moderatepotential motivation) apparently viewedthis chance
fairly attractive whenthey faced memorizingfive trigrams, but not worth the
effort of memorizingeight. Those whose goal was to interact with a less
attractive female (low potential motivation) probably saw this opportunity
not worth energizing for, even in the five-trigram condition.
A subsequent study by Roberson (1985) also used a female target person
and male subjects, but this time the subjects thought they were competing
with another male to be selected by the female as a work partner. The male
with whomthe subject was to compete appeared to be socially inadequate
(easy competition) or socially skilled (difficult competition). To create
impossible condition, somesubjects were told that the other had already been
randomlyselected. As predicted, subjects whoconfronted difficult competition rated the target person as moreattractive than did those whoconfronted
easy competition or no possibility of being chosen.
A direct test of the effects of reaching the limit of potential motivationwas
carried out by Biner (1987). Here, potential motivation was deliberately
varied by providinggoals with differing objective incentive values; specifically, one group of subjects intended to work for a record album(high value),
while the other group was promised $1.00 (low value) for successful task
completion. Biner predicted that a very difficult task would require more
effort than the dollar was worth, surpassing potential motivation and resulting
in low goal attractiveness. However,the samelevel of task difficulty should
be within the limits of what a person would be willing to do for a more
objectively attractive goal, i.e. a record album.
Subjects within the two goal conditions were told they must memorize
either 3, 8, or 45 trigrams to attain their goal. It was expectedthat attractiveness ratings of the record wouldbe a linear function of task difficulty, because
the very difficult task still wouldnot exceedsubjects’ willingness to exert
effort. Thusintensity of motivation and goal attractiveness should be highest
in this condition. In contrast, ratings of the dollar were expected to decrease
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from the difficult to the very difficult task, since the latter was expectedto
exceedsubjects’ potential motivation.
These hypotheses were partially confirmed. Subjects rated the dollar as
moreattractive in the difficult than in the easy or very difficult conditions.
Theyrated the record as moreattractive in the difficult and very difficult
conditions than in the easy condition, but not more attractive in the very
difficult than in the difficult condition.
This evidence supports the assumption, described above, that a task maybe
viewedas possible, but as exceeding the amountof effort justified by the
goal, and that subjective goal attractiveness will reflect this. Furthermore,the
lack of a linear effect on attractiveness of the record mayindicate that subjects
intended to exert the maximum
effort warranted by potential motivation in
both the difficult and very difficult conditions.
Anotherimplication to be drawnfrom potential motivation and the assumption of energy conservation is that whenthe difficulty of instrumental behavior is ambiguousor unknown,an individual should mobilize the maximum
amountof energy provided by potential motivation. Thus, for example, when
a person anticipates performinga task in order to attain a positive goal, but
knowsnothing about the difficulty of the task, motivational arousal and goal
attractiveness should be as great as if the task were knownto be difficult.
Indeed, this effect was obtained in a condition in the above-reported experiment by Roberson (1985). Someof the male subjects who were competing
with another male to be selected by an attractive female were told nothing
about the social skills of the competitor.Thesesubjects rated the target just as
attractive as did those whothought the competitiondifficult. Similar results
have been reported by R. A. Wright, A. Heaton, and B. Bushman(unpublished research).
Aninteresting extension of the effect of task difficulty on the appraisal of
goals or desires is that a variation in difficulty mayallow the assessmentof
what motives are producing behavior. In the controversy over whether helping is producedby egoistic or altruistic motives (e.g. Batson1987), making
moreor less difficult to help should producedifferences only in the appraisal
of whichevermotiveis operating. A study to demonstratethis implication was
carried out by Fultz (1984), who tried to compare empathy-producedguilt
avoidance with empathy-producedaltruism. Because of weak manipulations,
Fultz did a correla~tional analysis of his results. He found a weakbut consistent pattem of subjective appraisals that suggests empathyproducesaltruism rather than guilt avoidance.
A further extension of the present analysis applies to the evaluations of
choice alternatives. The selection of an alternative can produce anticipatory
arousal if the alternative itself requires an immediateexpenditureof effort.
The obvious prediction, of course, is that the attractiveness of the chosen
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alternative will rise with anticipation of performanceof the difficult task. If
performancewere to be delayed after the choice, then no rise in attractiveness
wouldbe expected. Just such an experiment has been carried out by White &
Gerard(1981). They led subjects to expect to performtwo different difficult
discrimination tasks, and then, on the pretext that time was running short,
asked subjects to choose betweenthe two tasks. Following the choice, some
subjects were informed that they would immediately start the chosen task,
some were told there would be a 10-min delay, and others were told there
would be a 30-min delay. Another group of subjects received the same
information except that instead of being allowed to choose a task, they were
assigned their preferred task. Ratings of task attractiveness demonstratedthat
the chosen task was rated relatively high in attractiveness, but only whenit
was to be started immediately. Wewould have expected the assigned task to
showa similar increase in attractiveness, but there wasonly a slight trend in
support of this expectation. Overall, however, these data suggest that the
evaluation of an alternative can dependin part on the energy requirements of
the alternative.
AVERSIVE
OUTCOMES
The studies described above demonstrate that variations in subjective goal attractiveness are linked to variations in the difficulty of attaining a positively valued goal. As with the physiological arousal
studies, subjective effects correspondingto energy mobilization should occur
regardless of whetherthe goal valence is positive or negative. As the difficulty of performing instrumental behavior to avoid an aversive outcome
varies, the energy mobilized should also vary, within the limits provided by
potential motivation. Subjective estimates of the aversiveness of the outcome
should reflect the degree of motivational arousal.
The above study by Biner (1987) manipulated potential motivation
varying the objective incentive value of the goal offered. Since potential
motivationis assumedto be a multiplicative function of need, incentive value,
and perceived likelihood that successful performance will be rewarded,
it is also theoretically possible to manipulatepotential motivation by varying the latter. This should have the effect of creating situations whereit is
no longer worthwhile to mobilize energy for an outcome that may not be
obtained. Subjective appraisals should be depressed under these circumstances.
Expectancyof motivesatisfaction was varied in a recent study by Wright et
al (1988b). This study threatened subjects with an aversive outcomethat was
milder than most of the preceding research had used. Subjects were told that
they could avoid reading and being tested on their comprehension
of scientific
articles if they first successfully memorizedsomenonsense trigrams, and if
they were lucky enoughto choosea qualifying card from a deck offered to all
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whocorrectly memorizedthe trigrams. Thus even successful task completion
did not guarantee avoidanceof the aversive goal, but rather providedsubjects
with a chance at avoidance. This chance was varied by describing the
qualifying card as any of 14 cards in the deckof 15 (high potential motivation)
or as only one of the 15 (low potential motivation).In addition, task difficulty
was varied by requiring either 2 trigrams (easy task) or 5 trigrams (difficult
task) to be memorizedin 2 min. Whensubjects announcedthey were ready to
begin the memorizationtask, the experimenter instead handedthem a questionnaire measuringtheir perceptions of task difficulty, likelihood of choosing
the qualifying card if they performedsuccessfully, and unpleasantnessof the
reading comprehensiontask. Results of these measures indicated that task
difficulty and expectancy of motive satisfaction were successfully manipulated. Furthermore, the two factors interacted such that the reading rask
was thought to be more aversive in the difficult condition, but only when
potential motivation was high due to high expectancy. In the low-potentialmotivation condition, both the 2- and the 5-trigram task producedrelatively
low task unpleasantness ratings. In other words, subjects with low potential
motivation due to low probability of motive satisfaction did not mobilize
energy to avoid the aversive task, and their subjective appraisals reflected
this.
Wright(Exp. 2, reported in Brehmet al 1983) told subjects that they could
avoid assignment to a punishment learning group where they would be
shocked for each incorrect answer, if they first correctly memorizedsome
trigrams within a specified time. In the easy-task condition, subjects prepared
to memorize2 trigrams in 2 min. Subjects in the difficult-task condition were
given 6 trigrams to memorizein 2 min. In a task condition that was intended
to be perceived as impossible, subjects were told they must memorize20
trigrams within 15 sec.
It was predicted that there wouldbe a nonmonotonic
effect of task difficulty
on ratings of the potential unpleasantness of receiving shocks. Energymobilized to avoid shockwouldbe greater in the difficult (6-trigram) condition, and
thus the shock would be subjectively more aversive than in the easy (2trigram) condition. If subjects perceived the 20-trigram task as impossible,
they should mobilize little energy to avoid the shock, and unpleasantness
ratings should be low.
In addition, providing a direct test of the assumptionthat energymobilization and goal valence effects occur only in immediateanticipation of instrumental behavior, half of the subjects in each of the abovegroups weretold
that the memorizationtask was about to begin, while the rest were told that
there wouldbe a waiting period of about 25 min. All subjects were then given
a "departmental form" asking their opinion, amongother things, of how
unpleasant it wouldbe for them to receive a shock.
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As expected, whensubjects anticipated immediatetask performance, there
was a nonmonotoniceffect of task difficulty on ratings of shock unpleasantness. Furthermore, the effect was found only in subjects preparing to
memorizethe trigrams immediately; no significant rating differences were
found betweentask difficulty levels whensubjects were told they must wait
25 min.
Afurther study assessing the effects of task difficulty upongoal valence in
an avoidance context was conducted by Wright & Brehm(1984). In this case,
the instrumental activity to be performedwas a motortask; subjects were to
squeeze a dynamometer.The experimenters told subjects that they must either
(a) merely movethe dynamometerdial (easy task), (b) exceed their maximum
practice grip by 5 points (difficult task), or (c) double their maximum
practice
grip (impossible task). Failure at these tasks wouldresult in exposure to
2-sec blast of 108-decibelnoise. All subjects were given a sampleof the noise
prior to the assignmentof task difficulty.
This experiment was unique amongthose involving aversive outcomes in
that it provided subjects prior experience with the negative outcome,attempting to reduce ambiguity about its objective incentive value. Furthermore, the
dependent measures included self-reports on perceived arousal (Thayer’s
Activation-Deactivation Adjective Checklist; Thayer 1967, 1978).
Results indicated that subjects rated the loud noise as more unpleasant
whenthey faced a difficult task than when they faced an easy task. This
providedfurther evidence that task difficulty mediates subjective appraisal of
aversive outcomes, and also evidence that the effects are found with motor
tasks. In addition, on the Thayer ADACL
subjects reported feeling greater
vigor and energy, and less drowsiness, in the difficult than in the easy or
impossible task conditions.
However,there was no significant decrease in noise aversiveness between
the difficult and the impossible conditions. Furthermore, subjects in the
impossible condition did not report significantly fewer feelings of tension or
anxiety. Possibly these subjects had not reduced their motivational arousal
due to a belief that instrumental behavior was useless, but instead were still
searching for a way to avoid the noise.
Subjective judgments of arousal do not reliably correlate with objective
measures of arousal (Elliott 1969; Houston 1972; Manucket al 1978).
Apparently, one’s body can be preparing for instrumental behavior in the
service of a goal while one remains relatively insensitive to the degree of
change occurring. More direct evidence of the relationship between task
difficulty and subsequent physiological arousal has been provided by studies
assessing cardiovascular reactivity (discussed above).
Twothat should be reviewed here are the experiments by Contrada et al
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(1984) and Wright et al (1986). These studies examinedboth cardiovascular
reactivity and subjective goal appraisals. Whilethe formerstudy failed to find
any valence effects due to task difficulty, the authors reasoned that subjects
mayhave been distracted from evaluating the goal by the presence of unfamiliar physiological recording equipment.
Wrightet al (1986) attemptedto prevent distraction by keepinga small light
trained on the display case of pens offered as an incentive in their experiment.
Both valence effects, as well as effects on SBP, were found. However,
measuresof subjective perceptions of arousal were taken, and these failed to
reveal any effect of task difficulty. Onceagain, subjects were not particularly
sensitive to their cardiovascular responses.
Althoughthe research documentingthe effects of task difficulty on goal
attractiveness could be taken to be evenmoreindirect than are self-reports as a
measureof motivational arousal, this research is compellingbecause of its
consistency. Goal-valence effects have been found, as described above, in
both appetitive and avoidancecontexts, and for a numberof different types of
goals. Theseeffects interact with the limits of potential motivationsuch that
subjective goal appraisal is not increased whena task requires more effort
than the goal is worth.

CONCLUSIONS
Mountingevidence indicates that the analysis of motivational phenomenais
aided by distinguishing betweenpotential motivation (e.g. deprivation, the
value of positive or negative outcomes) on the one hand, and actual motivational arousal, whichis a joint function of the magnitudeof potential motivation and the difficulty of the instrumental behavior necessary to satisfy the
motive. Motivational arousal rises with increasing difficulty of instrumental behavior up to the point wherethe required effort is greater than is justified by the motive, or the required effort surpasses the individual’s skills
and abilities, at which point arousal drops to a low level. Evidential support comesfrom measuresof cardiovascular reactivity, effort, and subjective appraisals of needs and/or potential outcomes.Conceptually, the present
analysis applies to all kinds of motivations and all kinds of motivated behaviors.
ACKNOWLEDGMENTS

Wethank B. K. Houston, G. Kellas, R. A. Wicklund, and R. A. Wright for
help in tracking downrelevant work, and J. Mooneyfor commentson a draft
of the manuscript.

Annual Reviews
www.annualreviews.org/aronline
130
Literature

BREHM & SELF
Cited

Atkinson, J. W., McClelland, D. C. 1948.
The projective expression of needs. II: The
effect of different intensities of the hunger
drive on thematic apperception. J. Exp.
Psychol. 38:643-58
Batson, C. D. 1987. Prosocial motivation: is it
ever truly altruistic? Adv. Exp. Soc. Psychol. 20:65-122
Biner, P. M. 1987. Effects of difficulty and
goal value on goal valence. J. Res. Pers.
21:395-404
Brehm, J. W., Wright, R. A., Solomon, S.,
Silka, L., Greenberg, J. 1983. Perceived
difficulty, energization, and the magnitude
of goal valence. J. Exp. Soc. Psychol.
19:21-48
Contrada, R. J., Wright, R. A., Glass, D. C.
1984. Task difficulty, Type Abehavior pattern, and cardiovascular response. Psychophysiology 21:638-46..
Dtiker,
H. 1963. Uber reaktive
Anspannungssteigerung. Z. Exp AngewPsychol 10:46-72
Elliott, R. 1969. Tonic heart rate: Experiments
on the effect of collative variables lead to a
hypothesis about its motivational significance. J. Pers. Soc. Psychol. 12:211-28
Esqueda, L. S. 1985. Behavior intensity as a
function of task difficulty. PhDthesis. Univ.
Kansas, Lawrence. 58 pp.
Eysenck, M. W. 1982. Attention and arousal. Berlin/Heidelberg/New York: SpringerVerlag. 209 pp.
Festinger, L. 1957. A Theory of Cognitive
Dissonance. Stanford: Stanford Univ. Press
Ford, C. E., Brehm, J. W. 1987. Effort expenditure following failure. In Copingwith
Negative Life Events: Clinical and Social
Psychological Perspectives, ed. C. R.
Snyder, C. E. Ford, pp. 81-104. New
York: Plenum. 420 pp.
Ford, C. E., Wright, R. A., Haythornthwaite,
J. 1985. Task performance and magnitude
of goal valence. J. Res. Pers. 19:253-60
Fowles, D. C., Fisher, A. E., Tranel, D. T.
1982. The heart beats to reward: the effect
of monetary incentives on heart rate. Psychophysiology 19:506-13
Friedman, H., Tarpy, R. M., Kamelski, P.
1968. The preference of rats for a more
difficult task. Psychon. Sci. 13:157-58
Fultz, J. 1984. Guilt-avoidanceversus altruistic motivation as mediators of the empathyhelping relationship. PhD thesis. Univ.
Kansas, Lawrence. 89 pp.
Heckhausen, H., Schmalt, H.-D., Schneider,
K. 1985. Achievement Motivation in Perspective. Trans. M. Woodruff, R. Wicklund. NewYork: Academic. 337 pp.

Heslegrave, R. J., Furedy, J. J. 1979.
Sensitivities of HRand T-wave amplitude
for detecting cognitive and anticipatory
stress. Physiol. Behav. 22:17-23
Hill, T., Fultz, J., Biner, P. M. 1985. Incidental learning as a function of anticipated
task difficulty. Motiv. Emotion9:71-85
Houston, B. K. 1972. Control over stress,
locus of control, and responsesto stress. J.
Pers. Soc. Psychol. 21:249-55
Kahneman,D. 1973. Attention andEffort. EnglewoodCliffs, NJ: Prentice-Hall
Kuhl, J., Beckmann,J. 1985. Action Control.
Berlin/Heidelberg/New York/Tokyo: Spdnger-Verlag. 286 pp.
Kukla, A. 1972. Foundationsof an attributional theory of performance. Psychol. Rev.
79:454-70
Kukla, A. 1974. Performanceas a function of
resultant achievementmotivation (perceived
ability) and perceived difficulty. J. Res.
Pers. 7:374-83
Lewin, K. 1938. The Conceptual Representation and the Measurementof Psychological
Forces. Durham, NC: Duke Univ. 247 pp.
Light, K. C., Obrist, P. A. 1983. Task difficulty, heart rate reactivity, and cardiovascular responses to an appetitive reaction time
task. Psychophysiology 20:301-11
Locke, E. A. 1968. Towarda theory of task
motivation and incentives. Organ. Behav.
Hum. Perform. 3:157-89
Manuck,S. B., Harvey, S. H., Lechleiter, S.
L., Neal, K. S. 1978. Effects of coping on
blood pressure responses to threat of aversire stimulation. Psychophysiology! 5:5z14.49
Meyer, W.-U., Hallermann, R. 1977. Intended effort and informational value of task
outcome. Arch. Psychol. 129:131-40
Mischel, H. N., Mischel, W. 1983. The developmentof children’s knowledgeof selfcontrol strategies. Child Dev. 54:603-19
Mowen, J. C., Middlemist, R. D., Luther, D.
1981. Joint effects of assigned goal level
and incentive structure on task performance:
A laboratory study. J. Appl. Psychol. 66:
598-603
Obrist, P. A., Gaebelein, C. J., Teller, E. S.,
Langer, A. W., Grignolo, A., Light, K. C.,
McCubbin, J. A. 1978. The relationship
amongheart rate, carotid dP/dt, and blood
pressure in humansas a function of type of
stress. Psychophysiology 15:102-15
Pallak, M. S. 1970. Effects of expected shock
and relevant or irrelevant dissonanceon incidental retention. J. Pers. Soc. Psychol.
14:271-80
Pallak, M. S., Brock, T. C., Kiesler, C. A.

Annual Reviews
www.annualreviews.org/aronline
INTENSITY
1967. Dissonancearousal and task performance in an incidental verbal learning paradigm. J. Pers. Soc. Psychol. 7:11-20
Pittman, T. S., Heller, J. F. 1987. Social
motivation. Ann. Rev. Psychol. 38:46189
Roberson, B. F. 1985. The effects of task
characteristics and motivational arousal on
the perceived valence of multiple outcomes.
PhD thesis. Univ. Kansas, Lawrence. 94
pp.
Scher, H., Furedy, J. J., Heslegrave, R. J.
1984. Phasic T-wave amplitude and heart
rate changesas indices of mental effort and
task incentive. Psychophysiology 21:32633
Sigall, H., Gould, R. 1977. The effects of
self-esteem and evaluator demandingnessof
effort expenditure. J. Pers. Soc. Psychol.
35:12-20
Thayer, R. E. 1967. Measurementof activation through self-report. Psychol. Rep.
20:663-78
Thayer, R. E. 1978. Factor analytic and
reliability studies on the Activation-Deactivation Adjective Check-List. Psychol. Rep.
42:747-56
Tranel, D. T., Fisher, A. E., Fowles, D. C.
1982. Magnitudeof incentive effects upon
the heart. Psychophysiology 19:514-19
White, G. L., Gerard, H. B. 1981. Postdecision evaluation of choice alternatives as a
function of valence of alternatives, choice,
and expected delay of choice consequences.
J. Res. Pers. 15:371-82
Wike, E. L., McWilliams, J., Cooley, J. D.
1967. Delay patterns, delay-box confinement, and instrumental performance. Psychol. Rep. 21:873-78
Wike, E. L., McWilliams,J. 1967. Duration

OF MOTIVATION

131

of delay, delay-box confinement, and runway performance. Psychol. Rep. 21:865-70
Wike, E. L., Mellgren, R. L., Wike, S. S.
1968. Runwayperformance as a function of
delayed reinforcement and delay box confinement. Psychol. Rec. 18:9-18
Wright, R. A. 1984. Motivation, anxiety, and
the difficulty of avoidant control. J. Pers.
Soc. Psychol. 46:1376-88
Wright, R. A., Brehm, J. W. 1984. The impact of task difficulty uponperceptions of
arousal and goal attractiveness in an avoidance paradigm. Motiv. Emotion 8:171-181
Wright, R. A., Toi, M., Brehm,J. W. 1984.
Difficulty and interpersonal attraction.
Motiv. Emotion 8:327-41
Wright, R. A., Brehm,J. W. 1988. Energization and goal attractiveness. In Goal Concepts in Personality and Social Psychology,
ed. L. Pervin. Hillsdale, NJ: Erlbaum. In
press
Wright, R. A., Contrada, R. J., Patane, M. J.
1986. Task difficulty, cardiovascular response, and the magnitudeof goal valence.
J. Pers. Soc. Psychol. 51:837-43
Wright, R. A., Brehm,J. W., Bushman,B. J.
1988a. Cardiovascular responses to threat:
effects of the difficulty and availability of a
cognitive avoidant task. Basic Appl. Soc.
Psychol. In press
Wright, R. A., Kelley, C. L., Bramwell, A.
1988b. Difficulty and effectiveness of immediately anticipated avoidant behavior as
determinants of subjective evaluations of a
potential aversive outcome.Pers. Soc. Psych. Bull. In press
Yerkes, R. M., Dodson,J. D. 1908. The relation of strength of stimulus to rapidity of
habit-formation. J. Comp.Neurol. Psychol.
18:459-82

