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Students enter courses with aspirations, but often their behaviors and performance don’t
put them on track to achieve those aspirations. We explore how students regulate their
in-class attendance and extra-credit participation in response to performance feedback.
We propose and find support for a punctuated-equilibrium model (Gersick, 1988) in which
students’ responses to goal-discrepant feedback vary over time, such that early feedback
generates little behavioral response, but late feedback incites larger changes. We also
find evidence that student reactions to positive goal-discrepant feedback can be stronger
than their reactions to negative goal-discrepant feedback, and that student reactions to
in-major feedback are qualitatively different than reactions to non-major feedback. We
discuss implications for theory and for educators.

........................................................................................................................................................................

Student effort has long been recognized as an im-
portant determinant of achievement, along with
other factors such as cognitive ability and person-
ality (Harris, 1940; Johnson, Joyce, & Sen, 2002; Ro-
mer, 1993; Woodfield, Jessop, & McMillan, 2006).
Moreover, effort is notable among determinants of
achievement because students themselves regu-
late their level of effort. Consequently, it is impor-
tant for educators to understand how students
make choices regarding their effort in courses. The
importance of understanding such choices is un-
derlined by concerns that student absenteeism is
“rampant” (Romer, 1993: 167). But how do students
decide how much effort to devote to their courses?
Currently there is little evidence regarding how
students regulate their effort (Woodfield et al.,
2006).

We address this issue here by examining
whether and how students change their effort in
courses in response to performance feedback. Spe-
cifically, we examine changes in class attendance
and participation in out-of-class extra-credit op-

portunities following exams in an introductory
management course at a large midwestern univer-
sity. Control theory (Carver & Scheier, 1981; Klein,
1989) and social cognitive theory (Bandura, 1986)
hold that when performance feedback shows a dis-
crepancy between goals and actual performance,
individuals respond by attempting to reduce that
discrepancy so as to meet their goals. Changes in
effort are one obvious such response, and we posit
that class attendance and extra-credit participa-
tion will change following exam performance that
is discrepant with student goals.

Student responses to goal-discrepant feedback
may also vary with circumstances, such as the
timing and the valence of the feedback. Punctuated-
equilibrium research (Gersick, 1988) suggests that
students may persist with a strategy until it be-
comes clear it will not lead to goal attainment,
instead of responding promptly to performance-
goal discrepancies. Building on this logic, we posit
that exam feedback late in a course will influence
student effort more than will feedback early in the
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course. We also draw on prospect theory’s finding
that losses loom larger than gains (Tversky & Kah-
neman, 1981) to posit that negative performance-
goal discrepancies will have a stronger influence
on effort than will positive performance-goal dis-
crepancies of similar magnitude. Finally, we ex-
amine whether student attributes (e.g., historical
GPA, major, and gender) also may moderate re-
sponses to performance feedback. The two types of
effort we examine have different characteristics:
attendance has a complex and uncertain relation-
ship with exam performance, whereas extra credit
has a simple and certain benefit. By examining
self-regulation of both types of effort, we can gain
insight into how such differences may affect re-
sponses to performance feedback.

Our study provides new insights into how stu-
dents regulate their efforts in response to perfor-
mance feedback and under what circumstances
such feedback is most important in motivating stu-
dents to change their behavior. To date, the few
studies that examine student effort (e.g., Woodfield
et al., 2006) have focused largely on the influence of
student attributes (e.g., gender) on overall effort
levels, rather than how feedback may motivate
changes in effort during a course. We find support
for a punctuated-equilibrium model of effort
self-regulation. Punctuated-equilibrium provides a
powerful way of thinking about how feedback tim-
ing moderates responses to goal-oriented feed-
back. The other findings further develop this core
contribution. When feedback has positive valence,
its timing appears to affect responses in a quali-
tatively different way (i.e., response to early posi-
tive feedback is strong) than when feedback has
negative valence (i.e., response to early negative
feedback is weak). Task characteristics also ap-
pear to be important. A punctuated-equilibrium
logic appears to apply for attendance (which has a
complex and uncertain relationship to the grade
goals) but not for extra-credit participation (which
is a simple task with a certain benefit). Finally, we
find that responses to in-major feedback provide a
striking contrast to responses to non-major feed-
back, which may be because students’ goals (e.g.,
mastery vs. performance) differ for in-major and
non-major courses. Each finding extends or chal-
lenges extant theory on effort self-regulation. Our
findings here can also provide educators with
practical insight regarding how student responses
to feedback may vary along several dimensions,
and so inform educators’ decisions about course
design (e.g., exam timing and difficulty). Below, we
develop hypotheses related to our research ques-
tions, describe the study and results, and finally,
discuss implications of our findings.

THEORY AND HYPOTHESES

Student Effort and Response to Performance
Feedback

Student effort has long been accepted as a signif-
icant contributor to academic achievement (e.g.,
Harris, 1940; Romer, 1993); however, relatively little
achievement research has examined effort, espe-
cially compared to the wealth of research focusing
on other factors, such as cognitive ability and per-
sonality (see Woodfield et al., 2006 for a discussion).
Most studies that have examined effort have taken
an economic utility-maximization perspective, and
accordingly, have focused on the consequences of
effort for student performance. Higher levels of effort
have generally been associated with better aca-
demic performance, particularly where class atten-
dance is concerned (Durden & Ellis, 1995; Johnson et
al., 2002; Marburger, 2001; Romer, 1993; Schmidt, 1983).
Studies examining determinants of effort have pri-
marily focused on student attributes, such as gender,
rather than on student self-regulation of effort (e.g.,
Woodfield et al., 2006). One study on self-regulation
(Krohn & O’Connor, 2005) reported inconsistent re-
sults across two different types of student effort
(class attendance and study time) but employed only
student self-report measures of effort.

While self-regulation of student effort has re-
ceived limited empirical attention, the broader
goal-setting literature and self-regulation literature
prominently features feedback and self-regulatory
responses to it. Control theory (Carver & Scheier,
1981, 1982; Klein, 1989) and social cognitive theory
(Bandura, 1986) both hold that individuals set goals
and monitor their performance with respect to them.
When performance feedback shows a discrepancy
between goals and actual performance, individuals
attempt to reduce that discrepancy to ensure that the
goals are met (Bandura, 1986). Individuals attempt to
reduce goal-performance discrepancies by changing
effort levels (Mikulincer, 1994; Pittman & Pittman,
1980), as well as through other responses, such as
adjusting goals (Donovan & Williams, 2003).

Much research on responses to feedback has
focused on responses to a single goal in isolation
and has tended to focus on negative goal-
performance discrepancies. Some recent research,
however, has conceptualized responses to feed-
back as being embedded in the broader problem of
individual time allocation (Ashford & Northcraft,
2003). Individuals often face competing demands
(e.g., from work, courses, relationships, and com-
munity) in a multiple-task environment, where
time and effort are at a premium. This conceptual-
ization is particularly relevant where responses to
positive goal-performance discrepancies are con-
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cerned. Specifically, if feedback indicates that per-
formance on one task exceeds the goal, individuals
should reallocate the “excess” effort to other tasks
where negative goal-performance discrepancies still
exist (Ashford & Northcraft, 2003; Carver & Scheier,
1981). The “competing-demands” view shares some
consistencies with economic literature on time allo-
cation (e.g., Dolton, Marcenaro, & Navarro, 2003).
Economists also propose models where individuals
trade off limited effort resources between different
tasks (e.g., studying, working, leisure), although in-
dividual choices are driven by utility maximization
rather than goal attainment in such models.1

Taken together, these points suggest that negative
goal discrepancies will lead to increased effort, as
students attempt to increase their performance and
reach their goals, and that positive goal discrepan-
cies lead to reduced effort, as students tend to allo-
cate effort to other tasks. In our work here, the focus
is on feedback from intermediate exams, which are a
key indicator of progress toward grade goals. We
consider such feedback relative to a specific perfor-
mance goal: maintaining performance at the stu-
dent’s historical level (i.e., at the level of their overall
GPA). We expect this to be a salient (and stable) goal,
given evidence that students set goals that mirror
their historical academic performance (Zimmerman,
Bandura, & Martinez-Pons, 1992). Consequently, we
expect that students are likely to treat exam perfor-
mance above their historical GPA as indicative of a
positive goal discrepancy, and exam performance
below their historical GPA as indicative of a nega-
tive goal discrepancy. Thus:
Hypothesis 1: Following evaluations, students will

increase (or decrease) their efforts in
a course depending on the magni-
tude by which their exam scores fall
short of (or exceed) their historical
performance in other courses.2

Timing of Performance Feedback

Much experimental research on reactions to goal-
discrepant feedback (e.g., Early, Northcraft, Lee, &
Lituchy, 1990) assumes that goal discrepancies
provide compelling evidence that a change in task
strategy is required for the performer to meet goal
expectations. However, when performance periods
are long (e.g., a 15-week university course) and feed-
back is infrequent (e.g., an exam every 5 weeks),
goal-discrepant feedback may not provide a compel-
ling signal that strategy adjustment is needed for
goals to be achieved by the end of the performance
period. This is especially the case when evaluations
are “noisy” (i.e., the relationship between effort and
evaluation is complex or uncertain).

If there are relatively few (infrequent) perfor-
mance-feedback occasions, the timing of feed-
back becomes critical to the issue of performers
adjusting their strategy in the face of goal-
discrepant feedback. Gersick’s (1988, 1991) punc-
tuated-equilibrium research suggests that groups
tend to persist with a task strategy until it becomes
clear the strategy cannot lead to goal attainment.
Consequently, a group may persist with an ineffec-
tive strategy for some time early in a task period,
especially if the link between the strategy, feedback,
and goal attainment is uncertain or complex. How-
ever, when the group can finally see clearly that its
strategy will not lead to goal attainment, major
changes are quickly made.

Individual self-regulation of effort also may follow
punctuated-equilibrium logic when the link between
strategy, feedback, and goal attainment is uncertain
or complex. For example, when students receive neg-
ative goal-discrepant performance feedback early in
the semester, they may well conclude that there is
still plenty of time to recover. It may not be clear that
the current strategy (i.e., effort levels) will fall short in
the first place, given the complex and uncertain
(“noisy”) relationship between student effort and
exam grades. For these reasons, students may only
change their effort levels to a limited degree, or per-
haps not at all, early in the semester. On the other
hand, when students receive negative feedback late
in the semester, time is running out and many of the
returns are already in. A negative discrepancy (goal
shortfall) at that point may make it uncomfortably
clear that the current strategy is not likely to succeed.
Consequently, the student is likely to conclude that a
sharp adjustment of effort is necessary,3 such as an
individual-level version of the “punctuated”-equilib-

1 In models taking an economic perspective, individuals maxi-
mize such that allocation of resources is determined by the
marginal benefits of alternatives to which the resources can be
applied. As a result, economists tend to ask about the conse-
quences of resource allocation decisions, because actual allo-
cations are assumed to follow unproblematically (through max-
imization) from those consequences.
2 The salience of historical performance in goal setting will
vary across students. For example, we surveyed students in the
same course in a later semester regarding their grade goals.
Eighty-one percent of students reported that overall GPA would
be “the major factor,” “very important,” or “important,” in their
goal setting for the course, though 9% indicated that their over-
all GPA would not significantly influence their goal. However,
to the extent students have goals that vary significantly from
their historical GPAs, it will tend to have a conservative influ-
ence on our tests.

3 Alternatively, students can reduce their goals or even abandon
them. While it would be desirable to measure changes in both
goals and effort, that was beyond the scope of the current study.
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rium adjustments made by Gersick’s groups, when it
becomes clear the goal will not be achieved.

A similar logic applies to positive discrepancies.
Early on, a student may be reluctant to adjust effort
following a positive discrepancy, because much
work remains before the goal is achieved. Later in
the semester, however, many returns will be in and
a positive discrepancy is more likely to lead a
student to conclude that goal achievement is as-
sured. In turn, the student is likely to reallocate
effort to other courses where negative (and now
salient) discrepancies remain.

The argument above should apply to student
effort in general. However, it may apply more
strongly to decisions about effort that have a com-
plex or uncertain relationship with performance.
That is, if feedback does not provide a compelling
signal that a strategy adjustment is needed and a
change in effort might not assure higher perfor-
mance, individuals may be particularly unlikely to
change their performance strategies. While we do
not advance a hypothesis about differences across
types of effort, it is worth noting that this suggests
feedback timing may have a stronger moderating
effect on responses for attendance (which has an
uncertain relationship with exam performance)
than it will for extra-credit participation (which
brings certain benefits).

The punctuated-equilibrium argument is also
consistent with research on goal setting and re-
sponses to feedback (Bandura, 1986), which sug-
gests that goals may have relatively weak effects
when they are distant or do not provide effective
guides for action. Conversely, achievement motiva-
tion increases when the goal is proximal rather than
distal (Bandura, 1986; Raynor, 1969; Raynor & Roeder,
1987), therefore heightening sensitivity to perceived
goal discrepancies. Thus we hypothesize:
Hypothesis 2: Student effort will change more in

response to performance feedback
from evaluations late in the semes-
ter, than it will to feedback from
evaluations early in the semester.

Differential Response to Positive Goal
Discrepancies

As discussed in the rationale for H1, the process of
discrepancy reduction is thought to apply to both
positive and negative goal discrepancies (Klein,
1989). In particular, positive goal discrepancies
may lead individuals to allocate scarce effort to
other pressing tasks (Ashford & Northcraft, 2003;
Carver & Scheier, 1981). However, goal-setting and
feedback research has focused much more on neg-
ative goal discrepancies than positive ones (Klein,

1989). Little research has contrasted responses to
the two types of discrepancies, although it has
been suggested that responses to positive goal
discrepancies may be weaker than responses to
negative goal discrepancies (Carver & Scheier,
1981). We also propose that responses to positive
goal discrepancies will be weaker than responses
to negative goal discrepancies of the same magni-
tude. One of the most well-known and supported
findings of prospect theory (Kahneman & Tversky,
1979) is that losses “loom larger” than gains in a
subjective utility sense, so that students are likely
to be more responsive to losses than to gains of
equivalent size. Thus:
Hypothesis 3: Students will reduce effort less in re-

sponse to positive goal discrepan-
cies than they will increase effort in
response to negative goal discrepan-
cies of the same magnitude.

Moderating Effects of Student Attributes

Student attributes may also moderate responses to
goal-discrepant feedback. We consider whether
this occurs for three such attributes: prior aca-
demic performance, student major, and gender. Al-
though each attribute is salient from a pedagogi-
cal perspective and has points of connection with
past theory, extant research fails to offer compel-
ling rationales regarding the direction of potential
moderating effects. Below, we discuss potential
rationales for moderating effects, but consider the
issue of whether such effects occur as empirical
research questions rather than proposing formal
hypotheses.

The first potential moderator is prior academic
performance. A student’s prior academic perfor-
mance seems likely to affect response to goal-
discrepant performance feedback because histori-
cally high-achieving students will have higher
self-efficacy (Bandura, 1977). That is, these stu-
dents will see their own performance as more per-
sonally controllable. People who believe their per-
formance is under their control have a stronger
tendency to respond to negative feedback (Miku-
lincer, 1994; Seligman, 1993; Weiner, 1986). This
suggests that students with higher historical aca-
demic performance (i.e., GPA) may be more respon-
sive to goal-discrepant performance feedback.

The second potential moderating attribute is
whether the course is in the student’s major. A key
difference between in-major and non-major stu-
dents is that the former are likely to have more
interest in the course, as students select their ma-
jors in large part based on their interests (Harack-
iewicz, Barron, Tauer, Carter, & Elliot, 2000). This
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has implications for the goals that students are
likely to set. In general, students are likely to have
both mastery and performance goals (Dweck, 1986;
Harackiewicz, Barron, Tauer, Carter, & Elliot, 2000;
Harackiewicz, Barron, Tauer, & Elliot, 2002). Mas-
tery goals are about learning and developing skills
and have been found to be closely associated with
interests but not with grades (Barron & Harack-
iewicz, 2001; Harackiewicz et al., 2002). Given in-
major students’ likely greater interest in the
course, mastery goals should be more important
for those students than for non-major students. Per-
formance goals are about demonstrating compe-
tence relative to others and have been found to be
closely associated with grades. We expect perfor-
mance goals to be important for both in-major and
non-major students.

Individuals who have multiple goals must priori-
tize and allocate limited resources among their goals
(Ashford & Northcraft, 2003), so that the effort they
devote to each goal (e.g., performance vs. mastery) is
a joint function of the multiple goals (Klein, 1989).
In-major students are likely to have multiple goals
(i.e., mastery goals and performance goals). In-major
students may thus be as focused on learning as such
as they are on calibrating their responses to exams
in order to achieve a particular grade. This suggests
that in-major students will be less responsive to per-
formance-goal discrepancies than will be non-major
students, who are likely focused primarily on perfor-
mance goals.

Finally, gender differences have been of great
interest to researchers in education and across the
social sciences; however, no research appears to
have examined gender differences in response to
performance feedback, and little has directly ex-
amined gender differences in student effort regu-
lation. Although prior research does not justify a
strong prior expectation, the results will be of con-
siderable interest.

METHODS

Context and Sample

Hypotheses were tested in the context of a large
introductory management course (enrollment 600�
juniors and seniors) at a large midwestern public
university. The professor had taught the course
several times and had a well-established record of
teaching effectiveness. The course met in large-
lecture format twice weekly. The course was orga-
nized into three parts of six or seven substantive
classes each, with an exam at the conclusion of
each part (i.e., about every 5 weeks). Exams were
equally weighted and questions were drawn pri-

marily from lecture notes. The course was required
for all in-major students and the majority of non-
major students enrolled. Data were collected on
exam performance, class attendance, extra-credit
participation, and demographics for 612 students.

Dependent Variables

The two dependent variables, In-Class Attendance
and Extra-Credit Opportunities, measure different
types of student effort. Attendance was measured
using a “clicker” (a calculator-like electronic de-
vice with several keys, also known as an audience
response system). Students who “clicked” their re-
sponses to at least 80% of in-class questions re-
ceived a small amount of in-class participation
credit (regardless of how many of their responses
were correct). There were no penalties for missing
classes as such. The attendance variable has
value � 1 if a student “clicked” in a particular
class session, and value � 0 otherwise. There were
a total of 20 class sessions for which attendance
was measured (the course introduction, review
sessions, and exams were excluded), so there are
20 data points for each student for this variable.
The sessions were divided roughly evenly between
the parts of the course (six sessions for Part 1, and
seven sessions for Parts 2 and 3).

The second dependent variable measured par-
ticipation in out-of-class Extra-Credit Opportuni-
ties. Students had the opportunity to participate as
subjects in up to four research studies during the
semester. (The students formed a “subject pool” for
laboratory experiments and survey studies con-
ducted by marketing or organizational behavior
faculty.) Students received a small amount of extra
credit for each study. The dependent variable is a
count of how many extra-credit sessions a student
participated in during a particular week of the
course. (Students could and some did participate
in more than one extra-credit study in a particular
week.) Extra-credit participation is by week rather
than by class session, because individual experi-
ments often ran across several days and so it was
not feasible to assign a particular experiment to a
particular class session. There were 13 weeks dur-
ing which students could participate in extra-
credit opportunities, so the unit of analysis is a
“student-week” and there are a maximum of 13
data points per student.

Independent Variables

Goal Discrepancy Exam 1 and Goal Discrepancy
Exam 2 were constructed by subtracting a stu-
dent’s historical GPA (Hist GPA)—the implicit
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goal—from the exam grade (0–4.33 with 4 being A),
which they received at the end of Part 1 (Exam 1)
and Part 2 (Exam 2) of the course. The goal discrep-
ancy variables are negative when the exam grade
is lower than the student’s historical GPA, and
positive when the exam grade is higher than the
student’s historical GPA. Coefficients were pre-
dicted to be negative, indicating an increase in
effort when there is a negative goal discrepancy
and a decrease in effort when there is a positive
goal discrepancy.

To test the relative effects of positive and nega-
tive goal discrepancies (H3), we used the goal dis-
crepancy calculations described above but sepa-
rately modeled the effects of positive and negative
discrepancies as a spline function (Greene, 1993:
235–238). Spline specifications allow the variable
coefficient to change at a predetermined point by
entering separate variables for values above and
below that point. We implement the spline by con-
structing two variables for each exam. For exam-
ple, Negative Goal Discrepancy Amount Exam 1 is
the Goal Discrepancy Exam 1 variable with any
positive values set to zero, so that the variable
captures only negative discrepancies. Positive
Goal Discrepancy Amount Exam 1 is constructed
similarly, except negative values (indicating neg-
ative goal discrepancies) are set to zero. We con-
struct similar variables for Exam 2. Similarities or
differences in the coefficients for these variables
indicate similarities or differences, respectively, in
students’ responses to positive or negative goal-
discrepant feedback.

We tested the potential moderating effects of
student’s prior academic performance, as well as
student major and gender, using subsample anal-
yses as described below.

Control Variables

We used fixed-effect models in our analyses. Fixed-
effect models estimate within-subject differences
only, so it is not necessary (or possible) to explicitly
control for fixed student characteristics such as
ethnicity, historical GPA, and gender.4 We con-
trolled for the Baseline Rate Change in attendance
or extra credit participation across the two periods
that are compared in each analysis, because there
are changes in the overall rate of attendance and
extra- credit participation between parts of the
course. By including this control, we are able to

test whether goal-discrepant feedback is associ-
ated with changes in attendance or extra-credit
participation relative to the general trend. Addi-
tionally, in models predicting attendance, we con-
trolled for whether the student has previously
achieved the maximum possible clicker credit for
the semester (Maxed-out control). With perfect at-
tendance, students could earn the maximum pos-
sible “clicker” credit three classes before the se-
mester ended. While the conscientious students
who “maxed out” in attendance credit did continue
coming to class thereafter (they actually did so at
higher rates than students who had not “maxed
out”), we controlled for this because “maxed-out”
students still reduced their attendance somewhat.
In order to ease interpretation, we do not present
these control variables in the tables.

Analyses

The models of class attendance were estimated
with pooled cross-sectional time series regression
techniques, specifically fixed-effect logistic re-
gressions (xtlogit in STATA). Fixed-effect models
provide conservative tests of the hypotheses be-
cause they examine only within-subject variation.5

The analyses assess whether performance on part-
ending exams leads to adjustments in attendance
in subsequent parts of the course.

The analyses of extra-credit participation were
also estimated using pooled cross-sectional time
series regression—specifically, fixed-effects nega-
tive binomial regression (xtbnreg in STATA), be-
cause the dependent variable is a count variable
(the number of extra-credit studies a student par-
ticipated in during a given week). Again, the anal-
yses assess whether performance on part-ending
exams leads to relative adjustments in extra-credit
participation in subsequent parts of the course.

There are two additional complexities in the
extra-credit analyses. Course policy specified that
students could participate in a maximum of four
extra-credit opportunities during the semester. A
number of students reached that maximum before
classes finished. Their participation subsequent to

4 We also estimated random-effect models that did control for
key student characteristics (specifically: female, GPA, Hispanic,
Black, Asian, Not US Citizen, Senior, Credit Hours, and Major).
Results were substantively identical (available from authors).

5 Since fixed-effect models examine within-subject variation,
students whose attendance (or extra-credit participation) shows
no variance across the modeled periods are dropped from the
analysis. For example, this means that the 64 students who
attended every class are dropped, as are the 9 students who
apparently attended no classes. The “n” for each analysis is net
of these dropped students. As mentioned above, we also esti-
mated random-effects models (available from authors). These
models do not drop these students, and showed substantively
identical results. The same comments apply to the extra-credit
analyses.
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reaching the maximum was zero, but this was by
rule rather than by their choice. Consequently, we
dropped data points (i.e., student-weeks) associ-
ated with students who had reached the maximum
in a previous week. This technique is commonly
used in event and hazard rate analysis, where
actors who are no longer “at risk” of experiencing
the event of interest are dropped (Hsiao, 1986). The
second complexity is that 157 students (just over
25% of the class) were concurrently enrolled in
another large course (a marketing class). This
course also gave credit for participation in the
same set of extra-credit opportunities (students
could participate in eight, rather than four, extra-
credit sessions if they were enrolled in both courses).
However, students were not required to specify
which course they were putting their extra credit
toward until the very end of the semester. Conse-
quently, it was not possible to know which course
these students’ extra-credit participation might be in
response to, and so the sample for analyses of extra-
credit participation is the 455 students who were not
concurrently enrolled in the other course. The two
groups of students (those concurrently enrolled in the
marketing course and those not enrolled) are not
statistically different on available demographic or
other variables, and the results are substantively
identical if the concurrently enrolled students are
included (using a simple dummy control for their
concurrent enrollment status).

RESULTS

Descriptive statistics for the analyses of atten-
dance and extra credit are presented in Table 1
and Table 2, respectively. The mean attendance
rate is 78.7%, which is somewhat higher than Ro-
mer’s (1993) finding of a 67% average attendance
rate in the large classes he studied. Figure 1 dis-
plays attendance rates and absences during each
part of the course. It shows that overall attendance
rates generally declined through the semester.

This secular decline is important to keep in mind,
because our theorizing is about relative changes in
class attendance and so models are estimated net
of the overall downward trend. Attendance rates
did vary with the student attributes that were iden-
tified as potential moderators of responses to per-
formance feedback. Students with above-median
historical GPAs had significantly higher average
attendance rates (83%) than did those below me-
dian (72%), as did in-major students (84%) when
compared to non-major (77%) students, and female
(84%) when compared to male (75%) students. We
do not present a figure corresponding to Figure 1
for extra-credit participation, because overall rates
of extra-credit participation were more reflective of
opportunities that experimenters made available
than student choices. Again, our analyses esti-
mated how relative rates of participation varied
with the independent variables and across groups
of students. That said, students with above-median
GPAs, in-major students, and female students did
have somewhat higher overall (i.e., absolute) extra-
credit participation rates than did their respective
counterparts.

Main Effects and Effects of Feedback Timing

Table 3 presents models that address the first two
hypotheses: whether students adjust their effort
in response to performance feedback (H1) and
whether these adjustments vary with the timing of
feedback (H2). Model 3A compares attendance in
Part 1 and Part 2 of the course. A negative Exam 1
goal discrepancy is followed by a (marginally) sig-
nificant attendance increase relative to other stu-
dents, consistent with H1. Model 3B compares at-
tendance in Part 2 and Part 3 of the course. The
Goal Discrepancy Exam 2 coefficient is highly sig-
nificant, and (notably) twice the magnitude of the
Goal Discrepancy Exam 1 coefficient in Model 3A.
This provides evidence that students’ responses to
performance feedback are stronger when they re-

TABLE 1
Means, Standard Deviations, and Correlations for Attendance Analysis (n � 10780)

Variable M SD 1 2 3 4 5 6 7 8

1 Attendance (Dep. Var.) .787 .418
2 Goal Discrepancy Exam 1 �.508 .947 .02
3 Goal Discrepancy Exam 2 �.328 .900 .03 .46
4 GPA 3.30 .441 .17 .23 .12
5 In-Major .109 .312 .05 .04 .03 .06
6 Female .419 .493 .08 �.09 �.09 .14 .11
7 Part 2 (indicator) .350 .477 .01 .00 .00 .00 .00 .00
8 Part 3 (indicator) .350 .477 �.08 .00 .00 .00 .00 .00 �.54
9 Maxed Out .040 .195 �.01 .00 .01 .06 .02 .00 �.15 .28
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ceive feedback later in the course, as predicted by
H2. To calibrate the magnitude of the Exam 2
effect, consider that during Part 3 of the course
an average student misses class just over 25% of
the time. That same student would be expected
to miss class 20% of the time if their Exam 2 score
was a full grade point below their historical
GPA, and to miss class just over 30% of the time
if their Exam 2 score was a full grade point above
their historical GPA.

We performed two supplemental analyses to
support the findings above. First, H1’s prediction
that students will increase attendance after a neg-
ative goal discrepancy is based on the assumption
that increased attendance leads to higher exam
scores. We verified that attendance increases in Part
2 of the course were significantly (p � .002) related to

increased scores on Exam 2, after controlling for his-
torical GPA, Exam 1 score, and Part 1 attendance.
Second, we verified that the findings were not driven
by high GPA students for whom positive goal dis-
crepancies are difficult to achieve. We found that the
results were unchanged if students with high GPAs
(specifically, the 13% of students with GPAs � 3.83)
were not included in the analysis.

The bottom half of Table 3 pertains to extra-
credit participation rates. The Goal Discrepancy
Exam 1 coefficient in Model 3C is negative and
highly significant, indicating that students who
received negative goal-discrepant feedback from
Exam 1 increased their extra-credit participation
(in Part 2) relative to students who do not receive
such feedback. Model 3D, however, shows that
Exam 2 does not significantly influence extra-

FIGURE 1
Overall Attendance Rates by Class Session. Note. Mean Attendance Rate during entire course: 78.7%.

TABLE 2
Means, Standard Deviations, and Correlations for Out-of-Class Extra-Credit Analysis (n � 5477)

Variable M SD 1 2 3 4 5 6 7

1 # of Studies Participated in This Week 0.220 0.534
2 Goal Discrepancy Exam 1 �0.523 0.977 �.03
3 Goal Discrepancy Exam 2 �0.341 0.927 .00 .50
4 GPA 3.323 0.432 .05 .26 .13
5 In-Major 0.092 0.289 .02 .06 �.04 .05
6 Female 0.426 0.494 .04 �.08 �.10 .12 .12
7 Part 2 (dummy) 0.408 0.491 �.11 .00 .00 .01 .00 .01
8 Part 3 (dummy) 0.260 0.439 .37 .01 .00 �.03 �.01 �.01 �.49

Note. Mean values of these variables are different than in Table 1 because students concurrently taking the “sister” marketing
course are excluded, as noted in text.
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credit participation. The temporal pattern of per-
formance feedback on extra-credit participation
thus appears opposite than predicted. Early feed-
back (Exam 1) is associated with a strong reaction,
whereas late feedback (Exam 2) appears to have
minimal impact.

Feedback Valence Differences

Table 4 presents models of whether students’
responses to positive goal discrepancies were
weaker than responses to similar-magnitude neg-
ative goal discrepancies, as predicted by H3. The
table reveals no support for this proposition, and
equivalent models specified with interaction terms
(not shown) show that none of the coefficient pairs
are significantly different.

Two supplemental analyses used subsamples to
further explore how responses to goal discrepan-
cies varied with the valence and timing of perfor-
mance feedback. For the first of these, students
were first divided into two groups according to
whether their Exam 1 goal discrepancy (“GD”) was
positive or negative, and then again divided at the
respective median goal discrepancy of those
groups. The four resulting subsamples are labeled
“large negative GD,” “small negative GD,” “small
positive GD,” and “large positive GD.” Figure 2

plots actual attendance rates for Part 1 and Part 2
for each of the four subsamples.

Figure 2 shows that attendance decreases for
every subsample, reflecting the overall trend evi-
dent in Figure 1. However, the question of interest
is whether there are relative differences between
attendance declines across subsamples. Three of the
four subsamples (large negative, small negative,
and small positive goal discrepancies) show strik-
ingly similar attendance decreases from Part 1 to
Part 2, as seen by the nearly parallel lines for these
groups in Figure 2. However, the “large positive”
goal discrepancy demonstrated a significantly
larger attendance decrease relative to the three
other subsamples. This is opposite to H3’s prediction.

The apparent “business as usual” reaction
within the large negative goal discrepancy sub-
sample in Figure 2 also stands out. This group is
composed of students whose mean historical GPA
is 3.17 (in the B/B� range) and whose mean score
on Exam 1 was a C- (mean GPA-equivalent of 1.58).
These students react no differently than students
in the small negative or small positive groups
where attendance is concerned, contrary to predic-
tions (as in H1) developed using control theory and

TABLE 4
Responses to Performance Feedback by Positive

or Negative Valence of Feedback

Attendance
4A. Part 2
vs. Part 1

4B. Part 3
vs. Part 2

Negative Goal Discrepancy
Amount Exam 1

�.05 (.08) �.13 (.09)

Positive Goal Discrepancy
Amount Exam 1

�.47† (.29) �.04 (.25)

Negative Goal Discrepancy
Amount Exam 2

�.20* (.10)

Positive Goal Discrepancy
Amount Exam 2

�.36 (.23)

Extra-Credit Participation
4C. Part 2 –

Part 1
4D. Part 3 –

Part 2

Negative Goal Discrepancy
Amount Exam 1

�.41† (.23) �.20 (.12)

Positive Goal Discrepancy
Amount Exam 1

�.60 (.63) .46 (.39)

Negative Goal Discrepancy
Amount Exam 2

�.08 (.13)

Positive Goal Discrepancy
Amount Exam 2

�.11 (.28)

Note. None of the coefficients between corresponding posi-
tive and negative goal discrepancy feedback variables are
significantly different. However, the supplemental analyses
(see Figures 2 & 3) provide additional evidence that students do
respond differently to positive and negative goal discrepancies.

† p � .10. * p � .05. ** p � .01. *** p � .001. Two-tailed tests.
Standard errors in parentheses.

TABLE 3
Relationship Between Performance Discrepancy

and Effort (Attendance & Extra-Credit
Participation)

Attendance
Model 3A. Part 2 vs.

Part 1
Model 3B. Part 3 vs.

Part 2

Goal Discrepancy
Exam 1

�.12† (.07) �.11a (.07)

Goal Discrepancy
Exam 2

�.24*** (.07)

Extra-Credit
Participation 3C. Part 2 vs. Part 1 3D. Part 3 vs. Part 2

Goal Discrepancy
Exam 1

�.44** (.17) �.09a (.09)

Goal Discrepancy
Exam 2

�.10 (.09)

Note. Standard errors in parentheses. Fixed-effect pooled
cross-sectional time-series models.

a The coefficient for Goal Discrepancy Exam 1 in Model 3B
and Model 3D estimates whether student responses to the Exam
1 goal discrepancy changed from Part 2 to Part 3 of the course.
The nonsignificant coefficients indicate that the responses that
occurred in Part 2 (i.e., those estimated in Models 3A and 3C,
respectively) were maintained during Part 3.

† p � .10. * p � .05. ** p � .01. *** p � .001. Two-tailed tests.
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social cognitive theory. However, the reaction of
students in the large negative group is consistent
with a punctuated-equilibrium logic (as in H2)—
that is, early feedback, even if strong and negative,
might not provoke an effort change because it is
not a sufficiently definitive signal that a “business
as usual” approach will fail to achieve the stu-
dent’s goals. It could be that these students did not
adjust their efforts in response to feedback be-
cause they made external attributions for their
poor performance or because students rationalized
that there was plenty of time to recover, as two
more exams were yet to come.

For the second supplemental analysis students
were again divided according to valence and mag-
nitude of goal discrepancy, but using Exam 2 goal
discrepancies and comparing attendance during
Part 2 and Part 3 of the course. Figure 3 demon-
strates that reactions to Exam 2 follow a quite
different pattern than the reactions to Exam 1.
First, students in the “large negative” group buck
the general declining trend in attendance follow-
ing Exam 2. They show a (significant) relative at-
tendance increase compared to the other student
groups. That is, even though students in the “large
negative” group do not actually increase their at-
tendance, we can infer that these students’ stable
attendance is the net outcome of two opposite forces:
a general downward attendance trend across all

students and a positive reaction to exam feedback
that is relatively strong within this group specifi-
cally. Moreover, the differences in responses to
Exam 2 goal discrepancies in Figure 3 are visibly
stronger and more consistent than the responses to
Exam 1 shown in Figure 2. As we move from the
most negative to most positive feedback groups,
each succeeding group shows a visibly greater
decline in attendance. The differences between
groups are statistically significant in most cases
(see notes below figure for details) and appear
large enough to be practically important as well.
The marked differences are consistent with find-
ings in Model 3B that student attendance in Period
3 differs significantly depending on feedback from
Exam 2. The contrast between the limited between-
group differences in Figure 2 and widespread
between-group differences in Figure 3 is consistent
with punctuated-equilibrium logic and provides
additional support for H2.

Student Attribute Effects

We use subsample analyses to explore the influ-
ence of the three student attributes (prior academic
performance, student major, and gender) on re-
sponse to performance feedback. The models in
Table 5 examine the role of prior academic perfor-
mance using subsamples derived from a median

FIGURE 2
Attendance Rate for Part 1 & Part 2 of Course, by Exam 1 Goal Discrepancy. *Students are divided into
four groups in two steps. First, students are divided into two groups according to whether their Exam 1
goal discrepancy was positive or negative. Then, each of those groups are split at their respective
medians. The four resulting groups are labeled “large negative GD,” “small negative GD,” “small
positive GD,” and “large positive GD.” T tests showed that the attendance changes were not signific-
antly different between groups except between the Large Negative GD and Large Positive GD groups
(p � .07). Also, if the Large Negative, Small Negative, and Small Positive groups are combined, the
combined group’s attendance change is significantly different than that of the Large Positive GD group.
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split on historical GPA (at GPA � 3.39). The models
are specified and interpreted identically to those
in Table 3 otherwise. Models 5A to 5D are for at-
tendance. They show that responses to Exam 1 in
Part 2 are similar across the high and low GPA
subsamples (Models 5A & B). In Part 3, however,
there are differences across the GPA subsamples.
Students in the high GPA subsample (Model 5C)
respond strongly to goal discrepancies from Exam
2, whereas students in the low GPA subsample
(Model 5D) do not. The differential responses are
intriguing. However, Model 5D also shows that low
GPA students did respond to feedback in Part 3—it
is just that they (belatedly) responded to feedback
from Exam 1 instead of responding to Exam 2. If the
responses to feedback late in the course are com-
bined across the two exams (i.e., responses to both
Exam 1 and Exam 2 are considered together for
Part 3 of the course), responses to feedback are
quite similar across GPA subsamples where atten-
dance is concerned.

The bottom half of Table 5 examines extra-credit
participation. The models show just one point of
difference between subsamples: Exam 2 goal dis-
crepancies within the high GPA subsample had a
highly significant (� � �.56, p �.001) and signifi-
cantly stronger (p � .05) influence than within the
low GPA subsample (Models 5G & H).

The models in Table 6 assess whether responses
to performance feedback differ for in-major students
and non-major students. The models show striking
between-group differences in response to feedback
where attendance is concerned. In-major students
show no response (Model 6A, � �.17, n.s.) for Exam 1
goal discrepancies, which contrasts with a signifi-
cant negative coefficient (Model 6B, � � �.14, p � .05)
for nonmajor students. Exam 2 goal discrepancies
show a similar pattern (Models 6C & 6D).

Table 7 presents a supplemental analysis that
shows attendance changes relative to the full sam-
ple, broken down by in-major and non-major stu-
dents and positive or negative goal discrepancies.
Positive entries indicate that attendance of stu-
dents in that subsample increased relative to the
full sample. Negative entries indicate that the
attendance rate declined more than did the full
sample. H1 implies increased relative attendance
where students had negative goal discrepancies,
and decreased relative attendance where students
had positive goal discrepancies. In-major students
show a pattern opposite to that predicted by H1, for
both Exam 1 and Exam 2 goal discrepancies. That
is, in-major students with negative goal discrepan-
cies reduced their attendance more than the full
sample, whereas in-major students with positive
goal discrepancies increased their attendance rel-

FIGURE 3
Attendance Rate for Part 2 & Part 3 of Course, by Exam 2 Goal Discrepancy. *Students are divided into
four groups as in Figure 2, except the groups are based on the Exam 2 goal discrepancy rather than the
Exam 1 goal discrepancy. That is, first students are divided into two groups according to whether their
Exam 2 goal discrepancy was positive or negative, and then each of those groups are split at their
respective medians. The resulting groups are labeled “large negative GD,” “small negative GD,” “small
positive GD,” and “large positive GD.” T tests showed that the attendance change was significantly
different across each successive group (p � .03 to p � .08) except for the Small Positive GD and Large
Positive GD groups. While the two positive goal discrepancy groups do not show significantly different
attendance changes, the mean goal discrepancies within each group are quite similar (�.21 vs. �.66,
respectively). The larger magnitude coefficient for positive valence in Model 4B (�.36 vs. �.20 for
negative valence) does suggest that students continue to respond to positive goal discrepancies in Part 3.
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ative to the full sample. Non-major students, on the
other hand, responded as predicted by H1. Table 7
thus shows that in-major students consistently re-
sponded to exam feedback in a qualitatively dif-
ferent way than did non-major students.

Models 6E– 6H show that responses to feedback
where extra-credit participation rates are con-
cerned are mostly similar between the sub-
samples. The exception is that in-major students
respond more strongly to Exam 2 goal discrepan-
cies than do non-major students (� � �.66, p � .05
vs. � � �.04, n.s., respectively). This difference is
only marginally significant in a full-sample

model with appropriate interaction terms (not
presented).

Table 8 presents models that assess whether
there are gender differences in responses to per-
formance feedback. Coefficients differ across the
male/female subsamples, but tests using full-
sample models with appropriate interaction terms
reveal that the differences are not significant ex-
cept in one case: female students do react more
strongly to feedback from Exam 2 where extra-
credit participation is concerned. In several other
cases, however, the coefficients are larger or more
significant for the male subsample, suggesting

TABLE 6
Responses to Performance Feedback by Student Major

Attendance

Part 2 vs. Part 1 Part 3 vs. Part 2

6A. In-Major 6B. Non-Major 6C. In-Major 6D. Non-Major

Goal Discrepancy Exam 1 .17 (.30) �.14* (.07) �.27 (.29) �.09 (.07)
Goal Discrepancy Exam 2 .22 (.25)a �.29*** (.08)a

Extra-Credit Participation

Part 2 vs. Part 1 Part 3 vs. Part 2

6E. In-Major 6F. Non-Major 6G. In-Major 6H. Non-Major

Goal Discrepancy Exam 1 �.50 (.61) �.45* (.18) �.06 (.39) �.09 (.09)
Goal Discrepancy Exam 2 �.66* (.34)b �.04 (.09)b

Note. In-major subsample includes students whose major is in same department as the course. Non-major subsample includes
students whose major is in a different department.

a For this variable, coefficients of in-major and non-major students are significantly different (p � .05) in a full-sample model.
b For this variable, coefficients of in-major and non-major students are significantly (marginally so) different (p � .10) in a

full-sample model.
† p � .10. * p � .05. ** p � .01. *** p � .001. Two-tailed tests. Standard errors in parentheses.

TABLE 5
Responses to Performance Feedback by High and Low Historical GPA Subsamples

Attendance

Part 2 vs. Part 1 Part 3 vs. Part 2

5A. High GPA 5B. Low GPA 5C. High GPA 5D. Low GPA

Goal Discrepancy Exam 1 �.12 (.14) �.10 (.08) .12 (.13)a �.20* (.09)a

Goal Discrepancy Exam 2 �.50*** (.14)a �.13 (.09)a

Extra-Credit Participation

Part 2 vs. Part 1 Part 3 vs. Part 2

5E. High GPA 5F. Low GPA 5G. High GPA 5H. Low GPA

Goal Discrepancy Exam 1 �.42† (.23) �.41† (.25) �.16 (.15) �.14 (.09)
Goal Discrepancy Exam 2 �.56*** (.17)a .12 (.09)a

Note. High GPA subsample includes students with Historical GPA at or above median (3.39). Low GPA subsample includes students
below median.

a For this variable, coefficients of High Hist. GPA and Low Hist. GPA students are significantly different (p � .05) in a full-sample
model.

† p � .10. * p � .05. ** p � .01. *** p � .001. Two-tailed tests. Standard errors in parentheses.
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that males may react more strongly in other situa-
tions. The results provide no clear evidence that

overall strength of response to performance feed-
back differs across gender.

DISCUSSION

We have examined how exam feedback affected
student effort levels—in particular, their class at-
tendance and extra-credit participation. We pre-
dicted and found that discrepancies between per-
formance and goals would lead to changes in
effort (H1). We also considered two fundamental
contingencies: feedback timing and valence. The
results provided substantial (but not universal)
support for the prediction (H2) that responses to
performance feedback would be stronger later in
the semester, consistent with models of punctu-
ated equilibrium. The supplemental analyses (Fig-
ures 2 & 3) were particularly illuminating regard-
ing the effects of feedback valence. They showed
that contrary to predictions (H3), students reacted
more strongly to positive goal discrepancies, at
least where attendance was concerned. We also
found evidence that students reacted quite differ-
ently to in-major performance feedback than to
non-major performance feedback.

Implications for Theory

The study’s findings both replicate and extend ex-
isting research on goal setting and self-regulation.
The main effect findings are consistent with much
existing research (see Latham & Locke, 1991), and
provide evidence that the logic of discrepancy re-
duction applies in an area where empirical work
has been lacking. The analyses of moderating con-

TABLE 8
Responses to Performance Feedback by Gender Subsamples

Attendance

Part 2 vs. Part 1 Part 3 vs. Part 2

8A. Females 8B. Males 8C. Females 8D. Males

Goal Discrepancy Exam 1 �.13 (.11) �.12 (.09) .00 (.12) �.17† (.09)
Goal Discrepancy Exam 2 �.21† (.12) �.28** (.09)

Extra-Credit Participation

Part 2 vs. Part 1 Part 3 vs. Part 2

8E. Female 8F. Males 8G. Females 8H. Males

Goal Discrepancy Exam 1 �.31 (.23) �.63* (.26) .07 (.14) �.20 (.13)
Goal Discrepancy Exam 2 �.40*** (.14)a .14 (.13)a

a For this variable, coefficients of High Historical GPA and Low Historical GPA students are significantly different (p � .05) in a
full-sample model.

† p � .10. * p � .05. ** p � .01. *** p � .001. Two-tailed tests. Standard errors in parentheses.

TABLE 7
Percentage Changes in Attendance by Student

Major and Goal Discrepancy

In-Major Students
Relative

Attendance %
Change

Non-Major Students
Relative

Attendance %
Change

Negative Exam 1
Goal Discrepancy

�0.2% �0.8%b

Positive Exam 1
Goal Discrepancy

�1.0% �1.6%b

Negative Exam 2
Goal Discrepancy

�4.7%c �3.4%a

Positive Exam 2
Goal Discrepancy

�1.3%c �3.9%a

Note. Attendance percentage changes are from Part 1 to Part
2 of course for Exam 1 Goal Discrepancy, and from Part 2 to Part
3 for Exam 2 Goal Discrepancy. In each case changes are
reported relative to the full-sample mean change in attendance.
For example, in-major students with negative goal discrepan-
cies had a 92.3% attendance rate in Part 1 (not presented). Their
attendance rate was 88.2% in Part 2, a change of �4.1%. The
full-sample mean change in attendance from Part 1 to Part 2
was �3.9%. Consequently, the top-left hand entry on the table
shows the difference (�0.2%) between the full-sample mean
change of �3.9% and the �4.1% change for the in-major/
negative goal discrepancy exam 1 subsample.

a For this pair of cells, t tests indicate that attendance
changes for negative and positive goal discrepancy subgroups
are significantly different (p � .001).

b For this pair of cells, t tests indicate that attendance
changes for negative and positive goal discrepancy subgroups
are (marginally) significantly different (p � .10).

c For this pair of cells, t tests indicate that attendance
changes for negative and positive goal discrepancy subgroups
are (marginally) significantly different (p � .10).
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tingencies (e.g., timing and valence) extend exist-
ing research.

Temporal differences in responses to feedback
have not been explored in theoretical or empirical
depth within the broader goal-setting and self-
regulation literatures (Fried & Slowik, 2004). We
argued that a punctuated-equilibrium logic (Ger-
sick, 1991), which has previously been applied to
group-level dynamics, could also be used to
model individuals’ responses to goal discrepan-
cies. A punctuated-equilibrium model suggests
when performance periods are long and feedback
is “noisy,” goals may have little impact on behav-
ioral strategies until enough feedback is received
to insure that the goals will not be attained unless
strategies are changed. Our findings regarding at-
tendance are consistent with this prediction (see
Figures 2 & 3). These findings suggest that labora-
tory goal-setting research—which often deals with
short performance periods and relatively clear
feedback (e.g., Early et al., 1990)—may overesti-
mate the power of goals to regulate behavior that
occurs under such circumstances. Intriguingly, we
also found that for extra-credit participation, re-
sponses to feedback showed a different temporal
pattern such that performance-goal discrepancies
from early feedback generated a strong behavioral
response. The differential response may be attrib-
utable to differences in task characteristics be-
tween attendance and extra-credit participation.
The clear benefits associated with extra-credit par-
ticipation may have encouraged students to re-
spond to early feedback, even if that feedback was
not compelling enough to engender changes in
their attendance strategy (where the relationship
between effort and performance is more complex).
Together, the findings not only add to the limited
evidence that feedback timing moderates response
strength, but also suggest that such moderation is
itself dependent on task characteristics. Further
exploration using a punctuated-equilibrium ap-
proach seems a promising avenue for future
research.

We also found that responses to feedback dif-
fered in surprising ways depending on the valence
of the feedback. While most goal-setting research
has focused on individuals who fall short of their
aspirations rather than on those who overachieve,
researchers have suggested that responses to pos-
itive goal discrepancies are likely to be weaker
than responses to negative goal discrepancies of
the same magnitude (Carver & Scheier, 1981).
In this study, early performance feedback led instead
to the opposite pattern for attendance—responses
to positive goal discrepancies were stronger than
responses to negative goal discrepancies. It may

be that in multiple-task situations (which also
have not received wide attention in goal-setting
research; see Ashford & Northcraft, 2003), individ-
uals are quick to reduce effort in the presence of
positive feedback, as that allows them to reallo-
cate the effort to other tasks where performance is
weaker. In contrast, individuals may need a stron-
ger signal to respond to negative feedback, be-
cause increasing effort requires “finding” and re-
allocating that effort from another task. The
finding for attendance is also difficult to reconcile
with the predictions of prospect theory (Tversky &
Kahneman, 1981), which explicitly considers the
influence of valence on decision making and also
predicts weaker responses in the face of gains
(e.g., positive goal discrepancies) than losses (e.g.,
negative goal discrepancies). Finally, the asymme-
try between early responses to positive and nega-
tive feedback is intriguing to consider from the
perspective of punctuated-equilibrium research,
which has not considered responses to positive
goal discrepancies.

Among student attributes, student major was the
only one that consistently moderated responses to
performance feedback. However, this moderating
effect (again) varied with type of effort. Attendance
of in-major students changed in an opposite pat-
tern than would be predicted by control theory and
social cognitive theory. Yet, these same students
did respond as those theories would predict where
extra-credit participation was concerned. In fact,
in-major students responded more strongly than
non-major students. The differing characteristics
of the two types of effort may provide some clues
here.

We proposed that responses to in-major and non-
major feedback might vary because of associated
differences in performance and mastery goals.
While the results were different than expected, the
performance–mastery goal distinction may still be
important. Extra-credit studies, for example, would
seem relevant only for performance goals. The
stronger response to feedback by in-major students
may have been due to their having stronger per-
formance goals. Moreover, students with strong
mastery goals can increase their effort following
success (Barron & Harackiewicz, 2001; Dweck, 1986).
If in-major students also have strong mastery
goals, this may be why positive goal discrepancies
led them to (unexpectedly) increase attendance on
a relative basis.

Overall, the findings offer contributions to theory
in two broad ways. First, they provide evidence
regarding contingencies (e.g., timing, valence, stu-
dent attributes) that have not been extensively ex-
amined by prior goal-setting and self-regulation
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research. Second, some of the findings were unex-
pected (e.g., stronger early effects of positive goal
discrepancies) and so present challenges for ex-
isting theorizing. Given this and the multiple
theoretical points of contact, future research
could usefully examine responses to these con-
tingencies with a view toward identifying mech-
anisms that drive the varied and sometimes un-
expected results.

Implications for Educators

The findings also have practical implications for
how educators think about student behavior and
course design. The results add to the limited evi-
dence that student effort is often responsive to
exam feedback. However, the results also suggest
complexities to such responses that educators
would do well to take note of. One complexity is
that, consistent with a punctuated-equilibrium
model, many students did not respond to early
exam feedback. At the heart of the punctuated-
equilibrium model is the idea that strategy adjust-
ment—in this case, change in attendance—only
occurs after it becomes clear that the current strat-
egy will not assure goal attainment. The problem
in many courses is the absence of enough early
data points (evaluation opportunities) to make any
sort of reliable estimate of the performance trajec-
tory. Many large undergraduate courses may fea-
ture only two such evaluation opportunities: a mid-
term examination and a final exam. That means
that halfway through the course there will be only
one significant data point to form the basis for
projecting goal attainment. And of course that one
data point may be “noisy”: Did the kind of ques-
tions surprise me? Did I have the flu? Was it the
same week as a major project due in another
course? Did I just have a bad day? Such thoughts
might well lead to the external attribution and
discounting (Zuckerman, 1979) of goal-discrepant
feedback, and thus nonadjustment of a student’s
effort strategy. A second (or even third!) data point
earlier in the semester (e.g., by midterm) might
help move back the punctuation of student strat-
egy reevaluation, by making it clearer earlier in
the course that students’ planned level of effort
will not get them where they want to go. Another
strategy would be to focus specifically on students
who had performed poorly early in the course by
drawing out the potential causes and implications
of that performance. Students could be informed
that research suggests early negative goal dis-
crepancies are often not taken as seriously as they
probably should be, and students with poor early
performance could be encouraged or even re-

quired to craft a recovery plan. For example, one
might offer extra credit to students who reviewed
their initial exam with a teaching assistant and
outlined a changed study strategy for subse-
quent exams.

A second complexity in students’ response to
feedback is seen in the marked decline in atten-
dance following positive exam feedback, even
when such feedback occurred early during the
course. This suggests that performance feedback
is a “double-edged sword” and that educators
must consider both the benefits and costs of feed-
back and particularly early feedback. For example,
educators may aim to provide early positive feed-
back (perhaps to build student confidence or en-
gagement based on an underlying reinforcement-
theory or mastery goals model). However, this
might result in a substantial number of students
receiving large positive goal discrepancies. This
study’s findings suggest that students may then
react by cutting back on their efforts—the opposite
of the educator’s intentions. One possible strategy
is to provide early feedback, for the reasons sug-
gested earlier, but to make it difficult to excel on
early exam(s) or assignments. This could minimize
the number of students who receive large positive
goal discrepancies, and so might delay or mitigate
effort reductions.

The differences in feedback effects for atten-
dance and extra-credit participation may general-
ize to illuminate an important dimension of class
design. The findings for extra-credit participation
suggest that when the link between effort and per-
formance is clear, students are more likely to re-
spond to early performance-goal discrepancies.
Educators may be able to achieve a similar result
by making the link between effort and perfor-
mance clearer or more certain on more traditional
course elements, such as problem sets or early
exams and quizzes. For example, students could be
given credit for turning in problem sets with evi-
dence of effort, in addition to the traditional credit
for getting problems correct.

Finally, the contrasting response patterns of in-
major students and non-major students also have
interesting implications for educators. Notably, it
appears that in-major students did not demon-
strate the pedagogically troubling response to pos-
itive feedback that their non-major peers did. This
suggests that when courses are largely composed
of in-major students (as many intermediate and
advanced courses are) performance feedback and
particularly positive feedback may be utilized with
fewer risks than in required introductory courses
such as the one studied here.

Despite the insights offered by this research,
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there are several important limitations to this
study. The study context was a single large intro-
ductory course with a healthy mixture of in-major
and non-major students. This context is of particu-
lar interest for management educators, as many
undergraduate business programs have similar
large introductory courses where the results may
generalize quite well. However, our results may
not fully generalize to other types of courses and so
similar research in other contexts (e.g., smaller
classes) would be useful. Another limitation is that
data was unfortunately not available on self-
reported achievement goals, failure attributions,
ability attributions, and self-efficacy. As the focus
here was on adjustments to effort, concomitant ad-
justments to the amount of studying done in re-
sponse to performance-goal discrepancies also
need to be included to complete the picture. Our
analyses could not incorporate conscious choices
students might make to revise or even abandon
their initial goals (Senko & Harackiewicz, 2005;
Williams, Donovan, & Dodge, 2000).6 To the extent
students do revise their goals in the direction of
feedback, it would generally tend to weaken our
results so that results reported here are likely con-
servative tests. Future research could usefully con-
sider goal and effort revision simultaneously. Fi-
nally, our investigation focused on performance
rather than mastery goals. The substantial educa-
tional literature on multiple goals suggests that
examining the relationship between self-
regulation of effort and both performance and mas-
tery (learning) goals would be another fruitful av-
enue for future research.

As researchers and educators, how busy stu-
dents choose to allocate their effort to courses is a
critical concern. Education provides an opportu-

nity to learn, but one that is dependent on the
efforts of students to harvest that opportunity. Our
study of the determinants of in-class and extra-
credit effort helps clarify how students use feed-
back to adjust their course strategies. In doing so,
our findings may help educators understand the
tradeoffs they face in trying to better design edu-
cational opportunities so that students are more
likely to meet their educational goals. The findings
might also encourage goal-setting and self-
regulation researchers to focus additional atten-
tion on the feedback–effort relationship and par-
ticularly on the contingencies that produced such
intriguing results herein.
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