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Abstract Many theories argue that goal striving is more
intense when people have optimistic expectancies for
achieving the goal and when attention is self-focused.
Brehm’s motivational intensity theory, however, predicts
that the intensity of motivation is only as high as necessary,
so people will try harder for difficult tasks than for easy
tasks, all else equal. The present experiment compared
these two approaches by manipulating two levels of self-
focused attention (low and high self-awareness, via a
mirror) and two levels of task difficulty (easy and difficult).
Effort was assessed as cardiovascular reactivity, particu-
larly change in systolic blood pressure. Neither high self-
focus nor an easy task per se caused increased effort;
instead, high self-focus significantly increased systolic
reactivity when the task was difficult. Effort was thus
higher despite less optimistic goal expectancies, a finding
that is predicted by Brehm’s motivational intensity theory
but not by traditional self-regulation models.
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Introduction

When do people try harder to reach a goal? In the present
research, we consider the dynamics of effort involved
in self-focused attention. Theories of self-awareness were
among the earliest self-theories (Duval and Wicklund
1972), and many studies have found that focusing attention
on the self has broad effects on motivation, cognition,
and emotion (Silvia and Duval 2001a). Furthermore, many
researchers have studied how self-focused attention pro-
motes trying harder versus withdrawing, particularly with
regard to how optimistic and pessimistic performance
expectancies influence motivation (Carver and Scheier
1981; Duval et al. 1992).

In the present research, we consider the implications of
Brehm’s motivational intensity theory (Brehm and Self
1989; Brehm et al. 1983) for the classic problem of how self-
focus and performance expectancies influence motivation.
Applying the principles of Brehm’s theory to self-regulation
makes novel and non-intuitive predictions about the role of
self-focus in effort and integrates disparate findings. We
apply Wright’s (1996) integration of Brehm’s motivational
intensity theory with Obrist’s (1981) active coping approach.
Wright’s integrated model connects effort mobilization to
physiological outcomes and thus allows assessing effort with
psychophysiological methods.

Self-focused attention, expectancies, and motivated
action

Motivation was a central concern of early self-awareness
research. In the initial studies, researchers showed several
main effects of self-awareness on measures of persistence
and achievement, such as how long people spent on a task,
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how well people performed, and how many responses people
generated for open-ended tasks (e.g., Duval and Wicklund
1972; Liebling and Shaver 1973; McDonald 1980; Wicklund
and Duval 1971). Duval and Wicklund (1972) speculated
that several variables, such as the size of the disparity
between self and standards, could moderate such effects.

In their classic work, Carver and Scheier (1981) pro-
posed that expectancies were a pivotal moderator of whe-
ther self-focused people tried harder or gave up. Several
studies have found that self-focus amplifies the effects of
expectancies on measures of persistence, behavioral
approach and avoidance, and performance quality (Burgio
et al. 1986; Carver et al. 1979a, b). In an extension of this
work, Duval et al. (1992) found that the expected rate of
progress influenced how self-focus affected time spent
persisting on a task. The effects of expectancies go beyond
measures of performance; for example, people who feel
unable to meet a standard are more likely to blame external
factors (Duval and Silvia 2002) and other people (Silvia
and Duval 2001b) for their failure.

Brehm’s motivational intensity theory

Taken together, the self-awareness literature predicts that
people will try harder when their performance expectancies
are positive. The notion that people will put forth more
effort when they feel optimistic about achieving a goal
sounds intuitive. Brehm’s motivational intensity theory,
however, proposes that effort is not quite so simple. This
model assumes that the mobilization of bodily resources is
costly, so people will only put forth as much effort as
necessary to achieve a goal. Effort is thus jointly deter-
mined by two variables: the difficulty of achieving the goal
and the importance of the goal. Importance determines
potential motivation, the maximum level of effort people
would mobilize; difficulty determines actual motivation,
the level of effort actually mobilized.

Figure 1 depicts the theory’s predictions under two
levels of importance. If the instrumental behaviors are
easy, there’s no point to ramping up effort when great
effort isn’t needed. Effort is thus low when a task is easy,
and it increases as the task becomes harder. Eventually,
effort may reach the level of potential motivation estab-
lished by the goal’s importance. If so, then effort will drop
to a low level. This typically happens when the goal seems
unattainable—no amount of effort will lead to achieving
the goal—or when the goal isn’t important enough to merit
the additional effort.

Some tasks, known as unfixed tasks, lack a fixed level of
difficulty. These tasks allow people to work at their own
pace and thus to achieve as much or as little as they wish.
Because unfixed tasks lack a fixed difficulty parameter,
Brehm’s model predicts that effort during unfixed tasks is
determined by potential motivation: people will put forth
effort as a function of the goal’s importance (Wright et al.
2002).

An appeal of Brehm’s model is that it can organize and
integrate a wide range of variables known to influence the
intensity of effort. Some variables affect importance, such
as social evaluation (Wright et al. 1995), the incentive
value of the outcome (Wright et al. 1990), and the signif-
icance of needs, values, and identities implicated by the
goal (Gendolla and Richter 2005, 2010). Other variables
affect people’s appraisals of task difficulty, such as fatigue
(Wright et al. 2007), mood (Brinkmann and Gendolla
2007; Gendolla and Kriisken 2002), and individual differ-
ences in ability (Wright et al. 1994).

In our earlier work, we have suggested that self-focused
attention influences the importance parameter in the model
(Gendolla et al. 2008). When self-focused, people compare
self with standards, and self-standard discrepancies gen-
erate negative affect (Duval and Silvia 2001; Silvia and
Duval 2001b) and initiate self-regulatory processes aimed
at discrepancy-reduction (Carver and Scheier 1981, 1998).
It thus seems reasonable to locate self-awareness processes
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within Brehm’s model via the importance of meeting one’s
standards rather than difficulty. Two studies offered some
support for our prediction. First, self-focus increased effort
for an unfixed task (Gendolla et al. 2008, Study 1). Because
effort for unfixed tasks is a function of importance (Wright
et al. 2002), this effect implies that the task was more
important for self-focused people. Second, self-focus
influenced how hard people tried for difficult tasks but not
impossible tasks. People low in self-focus put forth mini-
mal effort in both cases, suggesting that neither task was
worth the high level of effort needed. People high in self-
focus, however, tried hard for the difficult task, which
suggests that self-focus made the task important enough to
merit the high effort (Gendolla et al. 2008, Study 2).

The present research

Our past work, however, was unable to evaluate the major
point of contention between past models of expectancies and
Brehm’s model of effort: whether people try harder when
expectancies are high. First, the prior experiments didn’t
examine the conditions needed to compare the two approa-
ches. In the present research, we created two levels of task
difficulty: an easy task and a difficult task. These conditions
allow us to contrast the predictions made by self-awareness
models and Brehm’s model. Second, the prior experiments
did not assess people’s expectancies, so it is hard to say if the
tasks brought about optimistic or pessimistic performance
expectancies. Finally, both of the previous studies manipu-
lated self-focus with a video camera—participants believed
they were filmed and saw their own face on a monitor.
Although a manipulation check showed that self-awareness
was increased by this manipulation, the induction could have
been confounded with evaluation apprehension, which has
the same effect on effort mobilization as self-focus (e.g.,
Gendolla and Richter 2006; Wright et al. 2002). Thus,
conceptual replication of the Gendolla et al. (2008) findings
with another self-focus manipulation that is less prone to
induce social evaluation is warranted.

In the present research, we created two levels of self-
focus and had people work on a cognitive classification
task that was either fairly easy or pretty hard. Before
working on the task, people completed a block of practice
trials, which allowed them to form (and us to measure)
performance expectancies for the upcoming task. We then
measured effort during the task, operationalized as the
physiological mobilization of effort. Based on Brehm’s
model, we predicted that effort would be highest when self-
focused people confronted a difficult task. As Fig. 1 shows,
self-focused attention makes success on the task more
important, so self-focused people will be willing to expend
more effort. High effort is needed only when the task is

hard, however, so self-focus will boost effort only in the
difficult condition.

In this literature, cardiovascular reactivity is commonly
used to assess effort. In particular, systolic blood pressure
(SBP) consistently appears as a reliable marker of effort
(Wright and Kirby 2001). SBP varies primarily due to the
contractility of the heart, which is determined by beta-
adrenergic sympathetic discharge (Richter et al. 2008;
Richter and Gendolla 2009). Diastolic blood pressure
(DBP) and heart rate (HR) often yield similar patterns, but
they are generally less consistent markers of effort. DBP is
due largely to vascular resistance, which is unsystemati-
cally related to beta-adrenergic sympathetic activity, and
HR is affected by both sympathetic and parasympathetic
arousal (Brownley et al. 2000; Obrist 1981; Papillo and
Shapiro 1990). To get a fuller picture of cardiovascular
responses the present research assessed all three cardio-
vascular parameters, but our primary predictions concerned
SBP.

Method
Participants and design

Seventy-four university students enrolled in General Psy-
chology at UNCG participated in the experiment as part of
a research participation option. Four people were excluded
due to equipment problems, leaving a final sample of 70
people (55 females, 15 males). Each person was randomly
assigned to a 2 (self-focus: low vs. high) by 2 (difficulty:
easy vs. hard) between-persons design.

Cardiovascular assessment

The cardiovascular assessments of SBP (mmHg), DBP
(mmHg), and HR (bpm) were gathered with a Dinamap
1846sx automated cardiovascular monitor using oscillom-
etry. A blood-pressure cuff was placed over the brachial
arteria above the elbow of the non-dominant arm. The cuff
inflated at 2 min. intervals during the baseline period and
at 1 min. intervals during the task performance period,
beginning with the start of the task.

Procedure

Participants completed the experiment individually. After
completing an informed consent form, the participants
were told that the study was concerned with how the body
responds during mental tasks. The blood pressure cuff was
applied and the experiment proceeded with an assessment
of cardiovascular baseline values while participants com-
pleted questionnaires containing demographic information
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and filler scales. Four cardiovascular measures were taken
at 2 min. intervals. After the baseline measurement period,
participants received instructions explaining the task used
in the performance period.

Self-awareness manipulation

In the high self-awareness condition, a 24” x 36” mirror
was placed behind the monitor on the participant’s table. In
the low self-awareness condition, the same mirror was in
the same position but facing backwards. The non-reflective
back of the mirror revealed only a dim grey paint. In both
conditions, however, participants were told upon entrance
to ignore the mirror and other clutter in the lab. These items
were ostensibly there for another experiment directly after
the session, and the experimenter had been told not to
move anything in the room. This mirror procedure is one of
the oldest (Duval and Wicklund 1972; Wicklund and Duval
1971) and most widely-used manipulations of self-aware-
ness (Carver and Scheier 1978; Phillips and Silvia 2005).

Task difficulty manipulation

The task was a modified version of the d2 letter-cancella-
tion task (Brickenkamp and Zillmer 1998). Single d’s and
p’s were presented on a computer screen. Up to 2 apos-
trophes appeared above and below each letter; participants
were told to press a green response key if the letter was a
d with exactly 2 apostrophes. For all other combinations
(d’s with 1, 3, or 4 apostrophes, and all p’s), they had to
press a blue response key. Participants were then informed
that the standard for performance was to be correct on 90%
of the trials.

In the easy condition, each trial lasted for 3,000 ms.
Making a response did not end the trial; the character
appeared on the screen for the full 3,000 ms. In the hard
condition, each trial lasted for 650 ms; making a response
did not end the trial. The timing parameters were based on
pretesting and on past research, which found that the easy
condition was experienced as clearly easy and the hard
condition was experienced as challenging but not impos-
sible (Gendolla and Richter 2005; Gendolla et al. 2008).
Participants completed a brief practice block of 22 trials.
This acquainted them with the task and gave them a basis
for forming performance expectations. After the practice
block, participants were given a short “pre-task question-
naire” assessing their expectations of success. Three items
measured expectancies, using 1-7 Likert scales: “Do you
expect to meet this standard?,” “How confident are you
that you can get 90% correct?,” and “Are you optimistic
about your ability to meet the standard of 90% correct?”.

It is worth emphasizing that people’s expectancies for
the upcoming task were based on direct behavioral
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experience with the task. Other manipulations have been
used to influence expectancies and self-efficacy, such as
getting encouragement or discouragement from the exper-
imenter, receiving false success or failure feedback on a
similar task, learning that the upcoming task will ostensibly
be easy or hard, or viewing someone else succeed or fail
(Bandura 1997; Carver and Scheier 1998). Such manipu-
lations have value, but for the present purposes we wanted
to manipulate expectancies directly (experience performing
an objectively easier or harder task) rather than obliquely
(persuasion, false information, or social comparison).

The performance session then began. The task lasted
exactly 5 min. in both the easy and hard conditions. Car-
diovascular responses were measured 5 times at 1 min.
intervals, starting with the task’s onset. After the task,
participants were debriefed and given the opportunity to
ask questions about the research.

Results
Data reduction and preliminary analyses

The four baseline assessments were averaged to form overall
baseline scores for SBP, DBP, and HR (all Cronbach’s
alphas > .94); the five task assessments were averaged
to form overall task scores for SBP, DBP, and HR
(alphas > .95). Difference scores were computed as mea-
sures of baseline-to-task change. To assess possible initial
value or carryover effects, we evaluated whether the baseline
scores significantly covaried with the difference scores. We
found significant relations for SBP (r = —.305, p = .01)
and DBP (r = —.389, p < .001) but not for HR (r = .049,
p = .69), so the analyses of SBP and DBP were conducted
using baseline-adjusted scores (Llabre et al. 1991).

An index of performance expectancies was computed by
averaging the three self-report items (alpha = .92). Task
performance was measured with response times (RT) for
correct trials and the number of errors. Because the easy
and hard conditions had different numbers of trials, errors
were expressed as the percentage of incorrect trials. RT and
error data were missing for two participants due to equip-
ment error.

Gender (scored 1 for men, 2 for women) was not inclu-
ded as a factor in the analyses because there were too few
men relative to women. Two cells contained only 4 men,
and one cell contained only 1. For the overall sample,
gender correlated significantly with the baseline levels of
SBP (r = —.25, p = .036), DBP (r = .24, p = .045), and
HR (r = .37, p = .006), which is a common finding (Wolf
et al. 1997), but it did not correlate with the baseline-to-task
change scores for SBP (r = —.08), DBP (r = —.11), or HR
(r = —.05).
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Performance expectancies

Did the manipulation of task difficulty successfully change
performance expectancies? A 2 (self-focus: no mirror,
mirror) by 2 (task difficulty: easy, hard) between persons
ANOVA on pre-task performance expectancies revealed a
significant main effect for task difficulty, F(1, 66) = 37.50,
p < .001, no effect for self-focus, F < 1, and no interac-
tion, F(1, 66) = 1.12, p = .295. As anticipated, people in
the easy condition (M = 5.98, SE = .18) had significantly
more favorable performance expectancies than people in
the hard condition (M = 4.23, SE = .22), which reflects a
successful expectancy manipulation.

Cardiovascular effects

We tested our predicted 3 vs. 1 pattern using focused
contrasts, which are more powerful than exploratory fac-
torial ANOVAs for testing specific predicted interaction
patterns (Rosnow and Rosenthal 1989). The High Self-
Focus/Difficult Task condition was coded as +3; the other
three conditions were coded as —1.

For SBP, the measure most strongly reflective of effort in
past work, the interaction contrast was significant,
1(66) = 2.95, p = .004, and the contrast residual was not
(F < 1), indicating that the contrast captured all significant
variance. Table 1 presents the means and standard errors;
Fig. 2 displays the pattern and 95% confidence intervals. As
we predicted, SBP was significantly higher (via two-tailed
tests) in the High Self-Focus/Difficult Task condition than
in the High Self-Focus/Easy Task condition (p = .017), the
Low Self-Focus/Difficult Task condition (p = .028), and
the Low Self-Focus/Easy Task condition (p = .01).

The contrast was also significant for DBP, #(66) = 3.32,
p < .001, and the contrast residual was not (F' = 1.78). The

Table 1 Effects of self-focus and task difficulty on SBP, DBP,
and HR

Difficulty level Low self-focus High self-focus

M (SE) M (SE)

SBP

Easy task —1.91 (1.59) —1.45 (1.66)

Hard task —0.92 (1.97) 4.83 (1.88)
DBP

Easy task —2.28 (1.23) —1.58 (0.87)

Hard task 0.68 (1.32) 3.59 (1.24)
HR

Easy task —1.17 (1.06) —1.09 (0.95)

Hard task 0.57 (1.06) 1.71 (1.83)

Note: Means represent baseline-to-task change scores. The scores for
SBP and DBP are baseline-adjusted values
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Fig. 3 Effect of self-focus and task difficulty on change in DBP.
Error bars show the 95% confidence intervals

pattern of means (see Table 1) was roughly similar to the
pattern for SBP; Fig. 3 shows the pattern and 95% confi-
dence intervals. DBP was significantly higher in the High
Self-Focus/Difficult Task condition than in the High Self-
Focus/Easy Task condition (p = .003), the Low Self-
Focus/Difficult Task condition (marginal at p = .091), and
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the Low Self-Focus/Easy Task condition (p < .001).
Additionally, DBP tended to be lower in the Low Self-
Focus/Easy condition than the Low Self-Focus/Hard con-
dition (marginal at p = .075).

For HR, the contrast was not significant, #(66) = 1.54,
p = .12. None of the four means differed significantly from
the others (see Table 1).

Task performance

Presenting people with objectively easier and harder tasks
effectively manipulates performance expectancies—our
major aim—but it also makes some task-performance
effects less informative, given that the participants didn’t
all complete the same task. Nevertheless, it is typical in this
literature to analyze task performance, if only for explor-
atory purposes.

For response times, a 2 (self-focus: no mirror, mirror) by
2 (task difficulty: easy, hard) ANOVA revealed a significant
main effect for task difficulty, F(1, 64) = 144.3,p < .001, a
main effect for self-focus, F(1, 64) = 4.68,p = .034,and a
significant interaction, F(1, 64) = 4.41, p = .040. When
the task was hard, people in the no-mirror (M = 464.5,
SE = 22.6) and mirror conditions (M = 465.9, SE = 24.3)
had equal response times. When the task was easy, people in
the no-mirror condition (M = 698.3, SE = 22.9) responded
more quickly than people in the mirror condition
(M = 798.9, SE = 23.6). Because the standard was an
accuracy standard (i.e., get 90% correct), slower responses
in the self-focus condition likely reflect the trading of
accuracy for speed. Consistent with a speed—accuracy trade-
off, RT and error percentages were weakly correlated in the
easy condition (r = .15, p = .378) but negatively corre-
lated in the hard condition (r = —.36, p = .042).

For error percentages, a similar ANOVA found only a
main effect of task difficulty, F(1, 64) = 97.9, p < .001;
the main effect of self-focus and the interaction were not
significant, both F's < 1. Consistent with the manipulation
of task difficulty, people in the easy condition made pro-
portionally fewer errors (M = .035) than people in the hard
condition (M = .341).

To explore relations between effort and performance, we
computed correlations between performance and the CV
scores within each level of task difficulty. In the easy con-
dition, the only correlation larger than .30 was between SBP
change and error percentages (r = —.357, p = .035). In the
hard condition, error percentages correlated with change
in SBP (r = —.320, p =.069) and DBP (r = —.327,
p = .063), and response times correlated with change in
SBP (r = .480, p = .005) and DBP (r = .358, p = .041).
Overall, effort in the hard condition was apparently associ-
ated with a speed—accuracy tradeoff, in that higher SBP and
DBP predicted slower response times and fewer errors.
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Discussion

The present experiment examined how self-focus and task
difficulty influence physiological correlates of effort. The
manipulation of task difficulty successfully shifted perfor-
mance expectancies: people in the easy condition had more
optimistic expectancies than people in the hard condition.
Effort—assessed as cardiovascular reactivity, particularly
SBP change—was a function of both self-focus and task
difficulty, but the pattern was more consistent with Bre-
hm’s motivational intensity model (e.g., Brehm and Self
1989) than with self-awareness theories (e.g., Carver and
Scheier 1981). When self-focus was low, effort was low
regardless of task difficulty (and hence of performance
expectancies). When self-focus was high and success was
thus more important, effort was higher for the hard task
than for the easy task. It seems counterintuitive that people
with less favorable expectancies mobilized more effort, but
it is consistent with a central assumption of motivational
intensity theory—people will only mobilize as much
energy as necessary, so it is pointless to ramp up the body
for an easy task.

Regarding the effects on the single cardiovascular
parameters, besides the anticipated effect on SBP we found
a similar effect on DBP but no effect on HR. However,
among the cardiovascular measures taken in this study,
SBP reactivity is the most reliable index of effort (Wright
1996; Wright and Kirby 2001) because of its systematic
link to sympathetically mediated cardiac contractility (e.g.,
Richter et al. 2008). Effects on DBP are more likely to be
masked by changes in total peripheral resistance than
effects on SBP (Levick 2003). However, several experi-
ments have found DBP adjustments in active coping (e.g.,
Al’Absi et al. 1997; Gendolla and Richter 2005), sug-
gesting either that effort mobilization is sometimes asso-
ciated with vasodilatation (e.g., Iani et al. 2004) or that
cardiac output is sometimes so high that it also elevates
blood pressure between pulse beats, resulting in increases
of DBP. Unlike SBP and DBP, HR relies on the indepen-
dent impacts of both sympathetic and parasympathetic
arousal. Thus, HR effects related to task engagement
are sometimes found (e.g., Eubanks et al. 2002), but
they should only occur when the sympathetic impact
is stronger, which is not always the case (Berntson
et al. 1993).

We should note that the cardiovascular effects seem
unlikely to be due to heightened threat of failure. If the
difficult task was threatening to the participants, and if self-
focused attention magnified the feelings of threat (e.g.,
Scheier et al. 1979), then one might expect higher cardio-
vascular reactivity. A threat explanation, however, is easy
to rule out based on past work. First, research that has
measured feelings of challenge and threat has found that
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moderately difficult tasks are seen as more challenging
than easy tasks but not as more threatening (Nolte et al.
2008). Second, extreme levels of task difficulty—Ievels
that ought to be the most threatening—are associated with
low, not high, cardiovascular reactivity (Gendolla et al.
2008). Taken together, past work more strongly supports an
effort analysis than a threat analysis.

Brehm’s model offers an elegant way of organizing the
large body of work on self-awareness and motivation. In
this respect, Brehm’s model is not a competing theory so
much as it is a more general theory—the dynamics
emphasized by past work can be seen as special cases of
motivational intensity. For example, Duval and Wicklund’s
early work was generally concerned with the effects of
self-awareness on simple unfixed tasks, such as open-ended
prose copying tasks that allowed people to work at their
own pace (e.g., Duval and Lalwani 1999; Wicklund and
Duval 1971). Similarly, Carver and Scheier’s work on
expectancies was generally concerned with fixed difficulty,
especially the region of difficult-yet-feasible to impossible.
For example, college students had to complete challenging
tests of fluid intelligence (Duval et al. 1992) or unsolvable
cognitive tasks (Carver et al. 1979b), people with snake
phobias had to approach and hold a snake (Carver et al.
1979a), and students had to make a good impression on a
stranger (Burgio et al. 1986). Many experiments show that
people will withhold effort when the task exceeds their
abilities or requires more effort than it is worth (Wright
1996; Wright and Kirby 2001). In the expectancy experi-
ments by Carver and colleagues, it seems likely that
“positive versus negative expectations” referred to people
who found the task “difficult” versus those who found it
“too difficult.”

The distinctions between effort, achievement, and per-
sistence are essential to our criticism of past work, and
psychological research on self-regulation usually obscures
them. Effort, the intensity aspect of motivation, refers to
the mobilization of resources to meet a goal. It is thus not
the same as achievement—how well people actually per-
form on a task—or persistence—how long people choose
to spend on a task. Achievement on a task depends on a
wide range of factors, such as ability, expertise, effort, and
task-specific strategies. Someone could mobilize high
effort yet nevertheless perform poorly, such as if someone
fixates on an ineffective strategy. Similarly, someone can
show high task persistence but low effort, such as when
people listlessly perform boring tasks. We aren’t claiming
that effort is more important or interesting than other
aspects of motivated action, but we think it is important to
be clear about what is being measured. Achievement and
persistence aren’t interchangeable with effort, and few
studies in the self-awareness literature have actually mea-
sured effort.

When these distinctions are recognized, the complexity
of motivated action becomes more apparent. For example,
for an easy task self-focus doesn’t boost effort, but it could
nevertheless boost performance and persistence. Similarly,
self-focused people, because they find the task more
important, may search for strategies that will enable better
performance. If such a strategy exists, then it would make
the task easier, thereby enhancing performance but reduc-
ing effort. For these and other reasons, it is important to
avoid using behavioral measures of achievement and per-
sistence as proxies for measures of effort.

Acknowledgments We thank Emily Maschauer for assisting with
data collection.

References

Al’Absi, M., Bongard, S., Buchanan, T., Pincomb, G. A., Licinio, J.,
& Lovallo, W. R. (1997). Cardiovascular and neuroendocrine
adjustment to public speaking and mental arithmetic stressors.
Psychophysiology, 34, 266-275.

Bandura, A. (1997). Self-efficacy: The exercise of control. New York:
Freeman.

Berntson, G. G., Cacioppo, J. T., & Quigley, K. S. (1993). Cardiac
psychophysiology and autonomic space in humans: Empirical
perspectives and conceptual implications. Psychological Bulle-
tin, 114, 296-322.

Brehm, J. W., & Self, E. (1989). The intensity of motivation. Annual
Review of Psychology, 40, 109-131.

Brehm, J. W., Wright, R. A., Solomon, S., Silka, L., & Greenberg, J.
(1983). Perceived difficulty, energization, and the magnitude of
goal valence. Journal of Experimental Social Psychology, 19,
21-48.

Brickenkamp, R., & Zillmer, E. (1998). d2 test of attention. Seattle:
Hogrefe & Huber.

Brinkmann, K., & Gendolla, G. H. E. (2007). Dysphoria and
mobilization of mental effort: Effects on cardiovascular reactiv-
ity. Motivation and Emotion, 31, 71-82.

Brownley, K. A., Hurwitz, B. E., & Schneiderman, N. (2000).
Cardiovascular psychophysiology. In J. T. Cacioppo, L. G. Tass-
inary, & G. G. Berntson (Eds.), Handbook of psychophysiology
(pp. 224-264). New York: Cambridge University Press.

Burgio, K. L., Merluzzi, T. V., & Pryor, J. B. (1986). Effects of
performance expectancy and self-focused attention on social
interaction. Journal of Personality and Social Psychology, 50,
1216-1221.

Carver, C. S., Blaney, P. H., & Scheier, M. F. (1979a). Focus of
attention, chronic expectancy, and responses to a feared stimulus.
Journal of Personality and Social Psychology, 37, 1186—1195.

Carver, C. S., Blaney, P. H., & Scheier, M. F. (1979b). Reassertion
and giving up: The interactive role of self-directed attention and
outcome expectancy. Journal of Personality and Social Psy-
chology, 37, 1859-1870.

Carver, C. S., & Scheier, M. F. (1978). Self-focusing effects of
dispositional self-consciousness, mirror presence, and audience
presence. Journal of Personality and Social Psychology, 36,
324-332.

Carver, C. S., & Scheier, M. F. (1981). Attention and self-regulation.
New York: Springer.

Carver, C. S., & Scheier, M. F. (1998). On the self-regulation of
behavior. New York: Cambridge University Press.

@ Springer



370

Motiv Emot (2010) 34:363-370

Duval, T. S., Duval, V. H., & Mulilis, J. P. (1992). Effects of self-
focus, discrepancy between self and standard, and outcome
expectancy favorability on the tendency to match self to standard
or to withdraw. Journal of Personality and Social Psychology,
62, 340-348.

Duval, T. S., & Lalwani, N. (1999). Objective self-awareness and
causal attributions for self-standard discrepancies: Changing self
or changing standards of correctness. Personality and Social
Psychology Bulletin, 25, 1220-1229.

Duval, T. S., & Silvia, P. J. (2001). Self-awareness and causal
attribution: A dual systems theory. Boston: Kluwer Academic
Publishers.

Duval, T. S., & Silvia, P. J. (2002). Self-awareness, probability of
improvement, and the self-serving bias. Journal of Personality
and Social Psychology, 82, 49-61.

Duval, T. S., & Wicklund, R. A. (1972). A theory of objective self
awareness. New York: Academic Press.

Eubanks, L., Wright, R. A., & Williams, B. J. (2002). Reward
influence on the heart: Cardiovascular response as a function of
incentive value at five levels of task demand. Motivation and
Emotion, 26, 139-152.

Gendolla, G. H. E., & Kiriisken, J. (2002). The joint effect of
informational mood impact and performance-contingent incen-
tive on effort-related cardiovascular response. Journal of Per-
sonality and Social Psychology, 83, 271-283.

Gendolla, G. H. E., & Richter, M. (2005). Ego-involvement and
effort: Cardiovascular, electrodermal, and achievement effects.
Psychophysiology, 42, 595-603.

Gendolla, G. H. E., & Richter, M. (2006). Cardiovascular reactivity
during performance under social observation: The moderating
role of task difficulty. International Journal of Psychophysiol-
ogy, 62, 185-192.

Gendolla, G. H. E., & Richter, M. (2010). Effort mobilization when
the self is involved: Some lessons from the cardiovascular
system. Review of General Psychology, 14, 212-226.

Gendolla, G. H. E., Richter, M., & Silvia, P. J. (2008). Self-focus and
task difficulty effects on cardiovascular reactivity. Psychophys-
iology, 45, 653—662.

Iani, C., Gopher, D., & Lavie, P. (2004). Effects of task difficulty and
invested mental effort on peripheral vasoconstriction. Psycho-
physiology, 41, 789-798.

Levick, J. R. (2003). An introduction to cardiovascular physiology
(4th ed.). New York: Oxford University Press.

Liebling, B. A., & Shaver, P. (1973). Evaluation, self-awareness, and
task performance. Journal of Experimental Social Psychology, 9,
297-306.

Llabre, M. M., Spitzer, S. B., Saab, P. G., Ironson, G. H., &
Schneiderman, N. (1991). The reliability and specificity of delta
versus residualized change as measure of cardiovascular reac-
tivity to behavioral challenges. Psychophysiology, 28, 701-711.

McDonald, P. J. (1980). Reactions to objective self-awareness.
Journal of Research in Personality, 14, 250-260.

Nolte, R. N., Wright, R. A., Turner, C., & Contrada, R. J. (2008).
Reported fatigue, difficulty, and cardiovascular response to a
memory challenge. International Journal of Psychophysiology,
69, 1-8.

Obrist, P. A. (1981). Cardiovascular psychophysiology: A perspec-
tive. New York: Plenum.

Papillo, J. F., & Shapiro, D. (1990). The cardiovascular system.
In J. T. Cacioppo & L. G. Tassinary (Eds.), Principles of

@ Springer

psychophysiology (pp. 465-512). New York: Cambridge Uni-
versity Press.

Phillips, A. G., & Silvia, P. J. (2005). Self-awareness and the
emotional consequences of self-discrepancies. Personality and
Social Psychology Bulletin, 31, 703-713.

Richter, M., Friedrich, A., & Gendolla, G. H. E. (2008). Task
difficulty effects on cardiac activity. Psychophysiology, 45,
869-875.

Richter, M., & Gendolla, G. H. E. (2009). The heart contracts to
reward: Monetary incentives and pre-ejection period. Psycho-
physiology, 46, 451-457.

Rosnow, R. L., & Rosenthal, R. (1989). Statistical procedures and the
justification of knowledge in psychological science. American
Psychologist, 44, 1276-1284.

Scheier, M. F., Carver, C. S., & Gibbons, F. X. (1979). Self-directed
attention, awareness of bodily states, and suggestibility. Journal
of Personality and Social Psychology, 37, 1576-1588.

Silvia, P. J., & Duval, T. S. (2001a). Objective self-awareness theory:
Recent progress and enduring problems. Personality and Social
Psychology Review, 5, 230-241.

Silvia, P. J., & Duval, T. S. (2001b). Predicting the interpersonal
targets of self-serving attributions. Journal of Experimental
Social Psychology, 37, 333-340.

Wicklund, R. A., & Duval, T. S. (1971). Opinion change and
performance facilitation as a result of objective self-awareness.
Journal of Experimental Social Psychology, 7, 319-342.

Wolf, H. K., Tuomiletho, J., Kuulasmaa, K., Domarkiene, S.,
Cepaitis, Z., Molarius, A., et al. (1997). Blood pressure levels
in the 41 populations of the WHO MONICA project. Journal of
Human Hypertension, 11, 733-742.

Wright, R. A. (1996). Brehm’s theory of motivation as a model
of effort and cardiovascular response. In P. M. Gollwitzer &
J. A. Bargh (Eds.), The psychology of action: Linking cognition
and motivation to behavior (pp. 424-453). New York: Guilford.

Wright, R. A., Junious, T. R., Neal, C., Avello, A., Graham, C.,
Herrmann, L., et al. (2007). Mental fatigue influence on effort-
related cardiovascular response: Difficulty effects and extension
across cognitive performance domains. Motivation and Emotion,
31, 219-231.

Wright, R. A., Killebrew, K., & Pimpalapure, D. (2002). Cardiovas-
cular incentive effects where a challenge is unfixed: Demon-
strations involving social evaluation, evaluator status, and
monetary reward. Psychophysiology, 39, 188-197.

Wright, R. A., & Kirby, L. D. (2001). Effort determination of
cardiovascular response: An integrative analysis with applica-
tions in social psychology. In M. P. Zanna (Ed.), Advances
in experimental social psychology (Vol. 33, pp. 255-307).
New York: Academic Press.

Wright, R. A., Shaw, L. L., & Jones, C. R. (1990). Task demand and
cardiovascular response magnitude: Further evidence of the
mediating role of success importance. Journal of Personality and
Social Psychology, 59, 1250-1260.

Wright, R. A., Tunstall, A. M., Williams, B. J., Goodwin, J. S., &
Harmon-Jones, E. (1995). Social evaluation and cardiovascular
response: An active coping approach. Journal of Personality and
Social Psychology, 69, 530-543.

Wright, R. A., Wadley, V. G., Pharr, R. P., & Butler, M. (1994).
Interactive influence of self-reported ability and avoidant task
demand on anticipatory cardiovascular responsivity. Journal of
Research in Personality, 28, 68-86.



	Self-focused attention, performance expectancies, and the intensity of effort: Do people try harder for harder goals?
	Abstract
	Introduction
	Self-focused attention, expectancies, and motivated action
	Brehm’s motivational intensity theory
	The present research
	Method
	Participants and design
	Cardiovascular assessment
	Procedure
	Self-awareness manipulation
	Task difficulty manipulation


	Results
	Data reduction and preliminary analyses
	Performance expectancies
	Cardiovascular effects
	Task performance

	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


