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Students are often faced with decisions such as whether
to study or engage in nonacademic activities. Which al-
ternative a student chooses is influenced by several vari-
ables, such as how rewarding (or costly) the student finds
studying versus its nonacademic alternative and how the
rewards of studying change as a function of time to their
occurrence or of effort to achieve them. For example,
some students will work (e.g., study for an exam or write
a paper) for an outcome (e.g., learning the course content
or completing the paper) only when the delay to that out-
come is short or when the effort to achieve it is low, whereas
other students will expend considerable effort over a long
period of time to achieve the outcome. It is the influence of
these two ways of devaluing a reward—increasing the
delay to its receipt and requiring greater effort to earn it—
that is explored in this article.

To study how a delay to a reward devalues the reward,
researchers have presented participants with a series of
choices between rewards that differ in their amounts and
delay (Logue, 1995; Rachlin, 2000). For example, a person
could be asked to choose between receiving $900 imme-
diately or $1,000 after 1 month, $800 immediately or
$1,000 after 1 month, $700 immediately or $1,000 after
1 month, and so on. By systematically varying the size of
the smaller immediate reward (e.g., $900, $800, or $700)
and the delay to the larger fixed-value reward (e.g., $1,000
after a delay of 1 week, 1 month, or 1 year), psychologists
can determine the point at which someone prefers a

smaller immediate reward over a larger delayed reward.
The point at which someone prefers the smaller immedi-
ate reward is the subjective value of the larger reward de-
valued or discounted by the delay.

All else being equal, delayed outcomes have less value
for humans and other animals than do immediate outcomes
(Ainslie, 1974; Logue, 1988; Rachlin & Green, 1972).
Also, different groups of people discount delayed re-
wards differently. For example, children discount the
value of delayed hypothetical monetary rewards more
than adults do (Green, Fry, & Myerson, 1994), and inex-
perienced college administrators do the same when com-
pared with experienced administrators (Logue & Ander-
son, 2001). It is these differences between groups of
people that led us to wonder whether higher and lower
scoring students differentially discount the value of de-
layed rewards. Related research that asked students to self-
report academic management strategies indicates that
higher scoring students report more self-regulation (i.e.,
they study persistently; e.g., Pintrich & de Groot, 1990;
VanZile-Tamsen & Livingston, 1999; Winne, 1997). Also,
according to students’ responses on inventory items and/
or teachers’ ratings of students’ behavior, higher scoring
students are less impulsive than their lower scoring class-
mates (Davids & Sidman, 1962; Merrell, 1990; Rothblum,
Solomon, & Murakami, 1986).

In contrast to studies involving self-report inventories
on which participants answer questions about study
habits and dimensions of personality, we devalued hypo-
thetical (Study 1) and real (Study 2) rewards on two be-
havioral tasks and then recorded students’ choices related
to this devaluation. In Study 1, hypothetical monetary re-
wards were devalued by delaying their occurrence, and
students made a series of choices between smaller im-
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The present research compared choices among students with higher or lower grades for rewards that
were devalued by imposing a delay to their receipt (Study 1) or by requiring more work for a larger re-
ward (Study 2). In Study 1, students chose between hypothetical and noncontingent smaller immedi-
ate or larger delayed monetary rewards. In Study 2, students chose from among different amounts of
real, response-contingent academic rewards (extra credit) that required different amounts of work.
The results of both studies were similar: The highest scoring students discounted the value of the de-
layed money less than did their lower scoring counterparts, and the highest scoring students also chose
to do and actually did more extra-credit work than lower scoring students did. Differences in the dis-
counting of devalued rewards might represent a fundamental difference between the highest and lower
scoring students.
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mediate versus larger delayed hypothetical monetary re-
wards (e.g., Green et al., 1994). In Study 2, real acade-
mic rewards were devalued by requiring more effort to
earn larger rewards, and students were given a single
choice to complete different amounts of work for differ-
ent amounts of extra credit. The general question we
sought to answer was whether higher and lower scoring
students differed in their choices for outcomes devalued
either by delay (Study 1) or by effort (Study 2).

STUDY 1

In this study, students made a series of choices about
hypothetical money. The alternatives consisted of choos-
ing between a smaller immediate amount of money or a
larger delayed amount of money. It is well established
that imposing a delay to receipt of a reward devalues the
reward (Logue, 1995; Rachlin, 2000). But who discounts
the value of reward more as a function of the delay to its
receipt, higher or lower scoring students?

Method
Participants. Ninety-six undergraduate students of traditional

college age from introductory psychology, cognitive psychology,
and developmental psychology courses volunteered for the study.
All participants’ data were included in the data analyses, including
those of students who did not show any discounting. The partici-
pants were given extra credit for their involvement.

Materials and Procedure. The procedure was adapted from
Rachlin, Raineri, and Cross (1991) and required participants to
make a series of choices regarding hypothetical amounts of money
(see also Green et al., 1994). These amounts were printed on stan-
dard paper, and the pages were stapled into a booklet. Each page
consisted of 30 choices with a common feature: One alternative al-
ways consisted of $1,000 after a fixed delay (e.g., 1 month). The

other alternative consisted of variable amounts of money delivered
immediately. The variable amounts of money ranged from 0.1% to
100% of the delayed fixed amount (i.e., the $1,000). The partici-
pants were asked to indicate with a checkmark all the points at
which they preferred the immediate amount of money over the de-
layed money. The immediate reward options were presented in dif-
ferent orders to different participants. On each page of the booklet,
there were different delays to receipt of the $1,000. These delays
were presented in the order: 1 week, 1 month, 6 months, 1 year,
3 years, 5 years, 10 years, and 25 years. It took about 15 min for the
participants to complete the task.

Data analyses. To determine the relationship between the stu-
dents’ discounting of the rewards and their grades, we calculated the
students’ standardized mean grade over all multiple-choice exams
in the course and then separated the students into three groups using
splits at the 33rd and 66th percentiles. Analyses of variance (ANOVAs)
were used to compare the students’ choices at different delays. Also,
each student’s median, mean, and geometric mean monetary values
across the eight delays (which provided rough estimates of a stu-
dent’s degree of discounting without the need for and the concerns
of curve-fitting)1 were correlated with his or her course grade. Sta-
tistical significance was determined at the p � .05 level for all
analyses.

Results and Discussion
Figure 1 shows how the subjective value of $1,000

was discounted by delaying its availability. Although the
three groups of students were initially similar, the $1,000
was discounted less by the highest scoring students. An
ANOVA showed that the groups discounted the value of
$1,000 with increasing delays to its receipt [main effect
of delay, F(7,651) � 133.05, p � .000], that they differed
in their amounts of discounting [main effect of group,
F(2,93) � 4.63, p � .012], and that there was an inter-
action between group and delay [F(14,651) � 2.48, p �
.002]. Fisher’s least significant difference (LSD) test

Figure 1. The value of $1,000 as a function of the delay to its receipt for students in
the top- (open circles), middle- (solid squares), and bottom-third (open triangles) per-
centiles. Error bars illustrate the standard errors of the mean.
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showed that in general, the highest scoring students dis-
counted the value of $1,000 less than did the students in
the middle- and bottom-third percentiles ( ps � .007 and
.016, respectively) and that the latter two groups did not
differ from each other ( p � .740). As shown in the graph,
the most obvious differences were between the highest
scoring students and those in the middle- and bottom-
third percentiles at the 1-month through 5-year delays
(Fisher’s LSD post hoc analyses, ps � .004). There were
no statistically significant differences between any pairs
of groups at delays of 1 week, 10 years, and 25 years, or
between the middle and bottom percentile groups at any
delays.

Because splitting the students into three groups instead
of two, four, five, or n groups is somewhat arbitrary, we
correlated the students’ mean standardized grades across
the multiple-choice exams with the median, geometric
mean, and mean of their choices across all delays. Ideally,
the results of this correlation should be consistent with the
results of the ANOVAs. Pearson correlations revealed sta-
tistically significant relationships between grades and me-
dian (r � .293, p � .004), grades and geometric mean
(r � .219, p � .032), and grades and mean (r � .235, p �
.021). Thus, there was an inverse relationship between the
students’ grades and how much they discounted the value
of delayed hypothetical monetary rewards.

STUDY 2

The previous study showed that the highest achieving
students discounted the value of a hypothetical, delayed,
noncontingent reward less than lower achieving students
did. In Study 2, we sought to determine whether a simi-
lar difference would be evident in a naturalistic situation
when real, response-contingent academic rewards were
devalued by requiring greater amounts of work to earn
greater rewards. In this study, the students had a single op-
portunity at the beginning of a course to choose how much
work they would like to complete to earn varying amounts
of extra credit. The extra-credit options consisted of com-
pleting as many as six extra-credit assignments.

Although lower scoring students need extra credit
more than do higher scoring students, and although both
types of students indicate that they would like to achieve
an A in a course (Silva, 2003), Study 1 suggests that
lower scoring students, who have a greater tendency to
discount rewards devalued by delay, should also more se-
verely discount the value of the extra credit (the reward)
than do higher scoring students when more effort (which
devalues the reward) is required to earn more extra credit.
In addition, some research suggests that higher scoring
students are more likely to take advantage of extra-credit
assignments than are their lower scoring classmates
(Hardy, 2002). Thus, lower scoring students should both
contract to do and actually do less extra-credit work than
their highest scoring classmates.

Method
Participants, Materials, and Procedure. Fifty-nine students of

traditional college age in introductory psychology courses partici-
pated in the study. During the first week of the semester, the stu-
dents were informed of the extra-credit activities, that they could re-
ceive 2 bonus points for completing each of the six activities (for a
total of 12 points), and that these points would be added to their
course total, out of 100 points. Each activity involved an article
from the journal American Psychologist. To receive the 2 bonus
points for an activity, a student had to find the article in the library,
read it, write and submit to the instructor a two-page reaction paper,
and pass a multiple-choice quiz about the article by answering four
out of six questions correctly. If the students did not pass the quiz,
they could take a different quiz about the same article on the next
day. If the students did not pass the second quiz, they were asked to
write a correction paper that consisted of an explanation of why the
answers they got wrong on the second quiz were incorrect, and to
provide the correct answers. If the students completed the compo-
nents of the extra-credit activities they contracted for, they were
guaranteed the bonus points.

During the first week of classes, the students had one opportunity
to choose the number of extra-credit activities they wished to at-
tempt, from completing none to doing all six. Their choices were
tempered by the understanding that once made, their choice could
not be altered (i.e., they could not opt for fewer or more activities
as the course progressed). Furthermore, all components of all ac-
tivities had to be completed to receive credit. For example, a student
could not receive partial credit for handing in a reaction paper but
not taking the quiz, nor could a student receive partial credit for
completing four activities when they contracted to complete five.
To receive extra credit at the end of the semester, all work con-
tracted for at the beginning of the semester must have been com-
pleted by the last day of classes. The students worked at their own
pace and were responsible for submitting reaction papers and ar-
ranging to take quizzes.

Results and Discussion
The students’ mean standardized grades from their ex-

aminations were calculated. Using these standard scores,
the students were separated into three groups using splits
at the 33rd and 66th percentiles. On the basis of these
groupings, an ANOVA was performed on the number of
extra-credit activities the students contracted for at the
beginning of the semester. A significant effect for group
was obtained [F(2,56) � 3.456, p � .038]. An analysis
of mean differences using Fisher’s LSD test revealed that
the highest scoring students contracted for a greater num-
ber of extra-credit activities (n � 20, M � 4.65, SD �
1.57) than did the students in the middle-third (n � 19,
M � 3.42, SD � 1.71) and bottom-third (n � 20, M �
3.55, SD � 1.57) percentiles.

To preclude the possibility that arbitrarily separating
students into three groups contributed to the observed ef-
fects, we correlated the students’ mean standardized
grades across the multiple-choice exams with the number
of extra-credit activities they chose to complete. Pearson
correlations revealed a statistically significant relation-
ship between grades and the number of extra-credit ac-
tivities chosen (r � .265, p � .05). Thus, the higher a stu-
dent’s grade, the more extra-credit activities the student
chose to complete.
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An additional analysis was conducted to compare stu-
dents’ grades relative to their actual completion of the
extra-credit activities. The standard scores of the stu-
dents who contracted for extra credit and completed and
received bonus points at the end of the semester (n � 11)
were compared with those of the students who never
handed in any of the extra-credit activities (n � 44). (It
should be noted that all students contracted for at least
one extra-credit activity.) Students who completed and
received credit for their extra-credit activities performed
better (M � 0.633, SD � 0.573) than did students who did
not attempt any of the activities (M � �0.19, SD � 1.04).
The difference between the means of these two groups was
statistically significant [t(53) � 2.51, p � .008]. Only 4
students attempted but did not complete their extra-credit
work. These students’ performance was intermediate (M �
0.368, SD � 0.428) to those of the students in the other
two groups.

In sum, the highest scoring students were more will-
ing than their lower scoring classmates to choose more
academic work to improve their course grades. In addi-
tion, the highest scoring students actually attempted and
completed more of that work than did the other students. It
is worth noting again that students could have improved
their final course evaluation by more than a full letter grade
by completing the available extra-credit assignments. Fur-
thermore, the extra credit was guaranteed if the students
did the assignments; there was no way not to earn the
extra credit except not to do it, a point that was reiterated
several times to the students at the time they were mak-
ing their choices. (The students were also periodically
reminded of this point during the semester and to com-
plete their extra-credit activities.) Finally, because the
content of the extra-credit assignments was related to
less than 1% of the exam questions, it is unlikely that the
relationship between completing extra-credit assign-
ments and students’ grades was spurious.

GENERAL DISCUSSION

Study 1 used a modification of a well-established pro-
cedure for assessing people’s choices for rewards devalued
by delays to their receipt. This study showed that the high-
est scoring students discounted the value of hypothetical,
delayed, noncontingent rewards less than did lower
achieving students. Study 2 devalued rewards by requiring
different amounts of work to earn different amounts of
extra credit. In this naturalistic study, we sought to exam-
ine the generality of Study 1’s results by presenting stu-
dents with real alternatives related to response-contingent
academic rewards. In accordance with the results of the
first study, the second study showed that the highest scor-
ing students chose to do and actually did more extra-credit
work than their lower scoring classmates (see also Hardy,
2002). Together, these outcomes suggest a fundamental
difference between the highest scoring and other stu-

dents—namely, the degree to which they discount deval-
ued rewards.

It is possible, though, that a variable other than dis-
counting devalued rewards underlies the current results.
For example, lower scoring students’ choices may reflect
(1) their sensitivity to the likelihood that they will have
difficulty with academic work (e.g., Pintrich & de Groot,
1990), (2) a history of not being rewarded for hard work
(Eisenberger, 1992), (3) an anticipation of having less
free time for extra-credit work than higher scoring class-
mates would have, and/or (4) having less initial interest
in psychology than their higher scoring classmates. Any
or all of these reasons could motivate students to choose
fewer extra-credit options and to devote less time to
completing the extra-credit options for which they do
contract. Although any of these factors might explain
why lower scoring students discount devalued (effortful)
rewards more than higher scoring students do, none of
the factors explains the choices made in Study 1, which
were unrelated to difficulty with academic work, a past
history of not being rewarded for effortful work, percep-
tions of free time, or initial interest in the subject matter.
Because similar differences between the highest and
lower scoring students were evident in Studies 1 and 2,
which were otherwise quite dissimilar, it is parsimonious
to explain the results of both studies by the variable that
unites them: Higher and lower scoring students differ in
the degree to which they discount devalued rewards, re-
gardless of whether the devaluation results from a delay
to the reward or from requiring increasingly more effort
to earn the reward, and regardless of whether discount-
ing is measured by giving participants a series of choices
between two alternatives or a single choice between mul-
tiple alternatives.

These results might have implications for academic in-
terventions to assist lower scoring students. Some analy-
ses and research suggest that when working with lower
scoring students, it is helpful to assist them in improving
their academic self-efficacy or to assist them in develop-
ing academic management and self-regulation skills (Hat-
tie, Biggs, & Purdie, 1996; Hofer & Lu, 2003). Whereas
such training might help some students, it would seem that
lower scoring students’ tendency to discount delayed or
effortful rewards, such as future grades, might be a more
fundamental problem (cf. Steinberg, Dornbusch, &
Brown, 1992). To address this issue, efforts might be di-
rected at working with lower scoring students to alter the
amount they discount grades relative to the amount of ef-
fort expended to achieve the grades they apparently want.
That is, perhaps students would benefit more from self-
control training (Logue, 1995; Martin & Pear, 2003) and
courses whose structures promote steady rates of work
leading to large rewards (e.g., courses that use a personal-
ized system of instruction or contracting system; see
Buskist, Cush, & DeGrandpre, 1991, and Pear & Crone-
Todd, 1999).
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NOTE

1. This analysis circumvents having to make decisions about curve-
fitting such as whether a hyperbolic, exponential, subadditive, or other
equation fits the data best, whether to include or exclude a student’s data
on the basis of the percentage of variance account for a particular fit,
and so forth (e.g., Critchfield & Kollins, 2001; Johnson & Bickel, 2002;
Read, 2001; Richards, Zhang, Mitchell, & de Wit, 1999). For an alter-
native to using the mean, median, and geometric mean, see Myerson,
Green, and Warusawitharana (2001).
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