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ABSTRACT
Procrastination is when an individual delays performing a task even though the delay
may result in negative consequences (e.g., increased stress, poor performance). In this
study we examined the effects of delivering bonus points contingent on timely
submissions on course quizzes (i.e., earlier submissions) in 130 undergraduate
students. We compared conditions Baseline (no bonus points or quiz notification), No
Bonus (no bonus points and quiz notification), Earn (bonus points available and
added for timely submissions), and Keep (bonus points available, added in gradebook
prior to quiz and removed for untimely submissions). Results showed that contingent
bonus points resulted in decreased procrastination in the Earn (M = 31.1 hr, p < .001)
and Keep (M = 29.4 hr, p < .001) conditions compared to the baseline (M = 49.4 hr)
and No Bonus (M = 41.3 hr) conditions. In addition, on the final two quizzes of the
semester, most participants selected the Earn (n = 63, 63) condition over the Keep (n
= 8, 9) or No Bonus (n =2, 1), respectively. These results suggest that instructors
should consider awarding bonus points contingent on timely submissions of
assignments to reduce procrastination.
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EFFECTS OF BONUS POINTS ON STUDENT PROCRASTINATION
Procrastination is delaying an intended task even though the delay may result
in negative consequences (Zacks & Hen, 2018). Academic procrastination is
procrastination on an academic task (e.g., writing a paper, reading the weekly text,
and studying for exams) and is associated with several negative consequences (e.g.,
psychological distress, poor health conditions, regret, avoiding social relations, and
anxiety). In addition, procrastination has been negatively correlated with
performance, with the amount an individual participates in class functioning as a
mediator (Michinove et al., 2011). This means that the amount an individual
participates in class may influence how much procrastination impacts their
performance, such that the more an individual participates the less procrastination
impacts their performance. Furthermore, when the task is a group assignment, an
individual’s procrastination may affect the group’s ability to check their work and
may lower the performance of the group (Zacks & Hen, 2018). To reduce the
likelihood of the negative consequences associated with academic procrastination, it
is important to reduce procrastinatory behaviors. The first step is to identify a method
to measure procrastination objectively.
Many of the past studies on procrastination utilized self-report measures (e.g.,
Afzal & Jami, 2018; Moon & Illingworth, 2005), resulting in an uncertainty of the
say-do correspondence between reported procrastination and actual procrastinatory
behaviors. However, self-report measures can provide a basis for a behavioral
investigation. For example, Zhang and Feng (2019) used self-report to investigate
1
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student perceptions on the aversiveness of a task, the magnitude of the reinforcement
for a task, and when students would perform a task. Zhang and Feng found that the
perceived aversiveness of a task decreased as the deadline moved away from the
current point in time. The researchers also found that individuals only performed a
task if the task was more rewarding than it was aversive. The results indicate that as
the length of time to the deadline increases, an individual may find a task more
aversive to complete in the present than in the future. Similarly, Olsen et al. (2018)
used questionnaires of different scenarios to measure delay discounting on academic
tasks. Delay discounting states that the reinforcer loses value the further away the
presentation of the reinforcer is from the current point in time. Olsen et al.
demonstrated that delay discounting effects the reinforcement (i.e., the grade) for
academic tasks. They also found that the magnitude effect impacts the value of the
reinforcement for academic tasks. The magnitude effect works in tandem with the
discounting effect and states that individuals discount larger reinforcers less steeply
than smaller reinforcers over the same length of delay in presentation. This means
that assignments with a strong impact on the individuals’ grade will have the
reinforcement discounted less steeply than assignments with a weak impact on the
individual’s grade resulting a perception of greater reinforcement. The findings from
Olsen et al. (2018) and Zhang and Feng (2019) indicate that procrastination may be a
result of delay discounting, as the discounted points are not a potent enough
reinforcer to initiate academic work until the deadline looms because the task may be
more aversive to complete early than the reinforcement is rewarding. However, a
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limitation of these studies is that they relied on indirect assessments; therefore,
experimenters should use objective measures to experimentally evaluate these effects.
While not a requirement for human research, the basic behavioral research on
procrastination uses nonhuman animals as subjects and then may be translated into
research with human participants. Studying procrastination in both animals and
humans allows for the identification and more in-depth analysis of different variables
that may impact procrastination (e.g., schedule of reinforcement, magnitude of
reinforcement, and delay discounting) than conducting research in humans alone.
When using a behavioral measure to examine the effect of delay discounting and the
magnitude effect one must interpret the difference in reinforcer potency from a
difference in behavior. Delay discounting may result in an organism engaging in
more work for earlier reinforcement than for later reinforcement, because earlier
reinforcement is preferred over later reinforcement of the same magnitude (Mazur,
1996). For example, Mazur demonstrated that pigeons preferred a larger fixed ratio
(FR) requirement over a smaller FR requirement when the reinforcement available
after the completion of a dual fixed-time (FT) contingency was closer to the larger FR
requirement than the smaller FR requirement. In a dual FT contingency, two FT
intervals are separated by an FR requirement and reinforcement is delivered after the
completion of the second FT interval. The experimenter exposed pigeons to a choice
between two chained FT intervals. The two FT intervals in each chain combined to
yield the same total time to reinforcement. The experimenter separated the FT
schedules with an FR requirement that the experimenter adjusted in length based on
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the pigeon’s previous responding. The pigeons reached indifference between the two
chained FT schedules when the FR requirement on the choice with the longer initial
FT interval was significantly larger than the FR requirement on the choice with the
shorter initial FT interval. This is a behavioral example of procrastination, as the
pigeons completed a larger FR requirement for a reinforcer that was closer to the
occurrence of the work (i.e., the FR schedule), than for a reinforcer of the same
magnitude that was further from the occurrence of FR requirement, indicating a
preference for completing a task at a later time despite having to complete more work
to receive the same reinforcer. This also indicates active application of delay
discounting as the closer reinforcement was preferred over the later reinforcement.
Because delay to reinforcement reduces the potency of a reinforcer, increasing
the magnitude of the reinforcer may increase the amount of work an organism will
perform to obtain the reinforcer. Rickard et al. (2009) evaluated this hypothesis with
rats by altering the magnitudes of reinforcement following a progressive ratio (PR)
schedule to identify the amount of work maintained by the reinforcement. In a PR
schedule the experimenters adjust the ratio requirement based on previous
responding; increasing or decreasing the next ratio requirement if the individual
completes or does not complete the ratio requirement, respectively. The break point is
the maximum ratio schedule consistently completed to receive the reinforcer. The
experimenters found that rats pressed the lever more times for larger reinforcers with
a steep increase in the break point initially, followed by a negligible increase in
frequency after the ratio requirement reached 130. This pattern of responding
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indicates that larger reinforcers may motivate the completion of more work but
increasing the magnitude of reinforcement may be ineffective after a point. This lack
of effectiveness may be a result of satiation, so the use of a conditioned reinforcer
(e.g., money), relatively immune to the state of the organism, may prevent this
decline in effectiveness.
The research discussed above demonstrates that delay discounting, the
magnitude effect, and satiation all impact animal responding, and may play a role in
procrastination. Similar processes may lead to academic procrastination in humans.
The most common reinforcer in the academic domain is points towards earning a
desired grade, typically rewarded for accurately completing required academic
assignments or optional academic assignments. The student receives these points after
the instructor grades the assignment. The instructor may grade the assignment
immediately, or after a delay (e.g., a week) after the student completed the
assignment; this provides an opportunity for delay discounting to occur. In many
classes, students must receive a certain amount of points during the semester to pass
the class, with clear boundaries on how many points result in an A, a B, a C, etc. This
class structure may create satiation if the student has enough points to pass the class
or demonstrate the magnitude effect to occur if the assignment is worth more points
than another assignment. A few studies evaluated effects of multiple parameters of
reinforcement on student procrastination.
Howell et al. (2006) observed student behavior that may indicate delay
discounting occurs on academic tasks. Howell et al. measured submission times of
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assignments relative to the assignment deadline. A deadline is the point at which
reinforcement will no longer be available for performing a task. Therefore, the
deadline is the point at which a delayed reinforcer will be the most potent, according
to delay discounting. Howell et al. observed that more students completed
assignments as the deadline and time of reinforcement approached. However, this
study was observational in nature for student submission times, and does not
demonstrate a relationship between grade delay and submission time. While I am not
aware of any study that manipulates the time of grade presentation, previous research
has manipulated when a deadline occurs (Johnson et al., 2016), contingent access to
materials (Perrin et al., 2011), type of feedback (Schödl et al., 2018), and bonus
points (Mahoney, 2017) on levels of procrastination displayed by students.
Johnson et al. (2016) manipulated when a final deadline for a paper was based
on procrastination on precursor assignments for the paper. The experimenters found
that a contingent final deadline was effective at reducing procrastination in students
on precursor assignments. However, unevenly spaced deadlines may negatively
impact student performance, potentially making such an intervention unethical. For
example, Ariely and Wertenbroch (2002) compared different schedules of deadlines
on student performance. The results indicated that evenly spaced deadlines resulted in
the highest performance. Interestingly, deadlines set by the students resulted in
slightly lower performance but were earlier than the forced spaced deadlines.
However, self-set deadlines were only effective if there were consequences for
missing a deadline. Having all assignments due at the same time resulted in the
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lowest performance. This indicates that keeping deadlines equally spaced across the
course may result in students performing the best on assignments.
Contingent access to materials has also reduced procrastination. For example,
Perrin et al. (2011) evaluated effects of access to sequential practice quizzes,
contingent on the completion of the previous practice quiz, during the week before an
in-class quiz. The practice quizzes were optional and did not directly impact the
students’ grades. Other than access to additional practice quizzes completion of
practice quizzes only received reinforcement through a potential improvement of
performance on the in-class quizzes. If studying did not result in improved
performance and by extension improved grades students would not engage in
studying in the future. The experimenters found that contingent access to practice
quizzes resulted in the students taking the quizzes throughout the week instead of
taking the quizzes in the couple of days before the in-class quiz, thereby reducing
procrastination of studying. The contingent access to practice quizzes also improved
student performance on the in-class quizzes by an average of half a letter grade.
Student completion of practice quizzes indicates that improved grades likely
functioned as a reinforcer despite the potential effect of delay discounting due to the
delay from completing practice quizzes to receiving an improved grade. However,
making access to materials contingent on completion of tasks required the
experimenters to manually assign access to practice quizzes, creating a lot of work
and may be impractical for teachers to implement. Therefore, it may be necessary to
evaluate other variables that are practical to teachers to reduce procrastination in
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students. Students have previously demonstrated a willingness to work to improve
performance (Perrin et al., 2011); therefore, improving grades may function as a
reinforcer for reduced procrastination.
Mahoney (2017) evaluated effects of bonus points on quiz completion of
undergraduate students enrolled in one of three introduction to behavior analysis
classes. Each class experienced a different schedule of reinforcement following an
initial baseline where no bonus points were awarded upon quiz completion and 5
bonus points were awarded for attendance on two randomly selected days. One class
experienced an escalating with reset reinforcement schedule. In an escalating with
reset reinforcement schedule, the individual receives an increased amount of
reinforcement for each consecutively completed task; and if the individual does not
complete a task the next completed task receives reinforcement equal to the
reinforcement for the first completed task and begins the escalating schedule anew.
Another class experienced a fixed reinforcement schedule where students received the
same number of bonus points for each quiz completed. The third class was a control,
and all students in attendance received bonus points quasi-randomly throughout the
semester. To obtain access to the quizzes the students needed to have no more than
two absences from the class during the semester up to the point the quiz became
available. In each condition students could earn a maximum of 40 bonus points. The
availability of bonus points for completing quizzes did not result in a statistically
significant increase in the number of quizzes completed by all students between any
of the classes. However, there was a significant difference in the number of quizzes
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completed by the students with access to all the quizzes, with escalating
reinforcement resulting in the most quizzes completed, followed by fixed
reinforcement. Students in the escalating and fixed reinforcement classes earned
nearly the same number of bonus points, but the students in the control class earned
about double the bonus points as either of the other groups. These results indicate that
bonus points functioned as a reinforcer for taking quizzes. Therefore, providing bonus
points contingent on low procrastinatory behaviors may decrease procrastination.
In addition, how an instructor presents grades may impact future
procrastination. Schödl et al. (2018) manipulated the type of feedback students
received on optional quizzes and measured how long after the completion of the quiz
students first accessed study materials. In one condition, a correct answer resulted in a
large +10 notification (points earned) and continuation to the next question, while an
incorrect answer resulted in displaying the correct answer and then the presentation of
the next question. In the other condition, a correct answer resulted in the next
question while an incorrect answer resulted in a large -10 notification (points lost)
and the next question. The authors found that the notification of a loss of points
resulted in less procrastination in accessing future study material than the other
condition. The presentation of a loss of points may have produced a motivating
operation that increased the aversive consequences of procrastination, potentially
making procrastination more aversive than studying. Presenting a loss of points may
also provide an establishing operation for the natural reinforcement of improved
performance, seen by earlier access to study materials.
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Research has shown that delay discounting and the magnitude effect may affect
procrastination on academic tasks. This, along with a diminishing of the perceived
aversiveness of completing a task in the future may explain why academic
procrastination occurs. Therefore, reducing the delay in grade presentation and
providing bonus points contingent on low procrastination may be effective to reduce
procrastination. However, reducing the delay in grade presentation may be
impractical. In addition, it is unknown if how bonus points are presented will impact
student procrastination; Mahoney (2017) showed that bonus points increased student
completion of optional quizzes and Schödl et al. (2018) found the presentation of
optional quiz scores as a loss of points decreased procrastination. Therefore, the
current study investigated combined effects of bonus point presentation by providing
or reducing awarded bonus points contingent upon low procrastination and high
procrastination, respectively, on academic procrastination on regularly scheduled
quizzes over the course of a semester.

METHOD
Participants, Setting, and Materials
All 130 participants were enrolled in an undergraduate Psychology course,
could earn bonus points up to 5% of the points possible in the class through timely
quiz submissions, and had the opportunity to opt out of the study throughout the
semester. Students who opted out earned extra credit following the same procedures
as those who participated in the study. Of the 141 students that enrolled in the course
one opted out of the study, four never submitted a quiz, and six dropped the course
resulting in a total of 11 students being excluded from the study. Of the 141 students,
three students added the course late, of which one never submitted a quiz. All
participants were entered in a drawing to win one of five $50 Amazon gift cards at the
end of the study. Participants who filled out the optional end of study survey were
entered a second time into the drawing. All quizzes were on the course website
(Blackboard) and each contributed 10 points towards the course total contributing
19% of the total course grade.
Data Collection
Blackboard automatically collected data on the date and time of quiz
submission for each student. The experimenter calculated procrastination and
accuracy of each quiz. We measured procrastination as the time in hours the quiz
was available to the time the student completed the quiz (i.e., the latency of quiz
submission). The experimenter calculated procrastination in Microsoft Excel™ by
11
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subtracting the time and date the quiz opened from the time and date of quiz
submission and multiplying by 24. This provided an increasing measure of
procrastination even after the deadline for the quiz (i.e., 64 hr after the quiz opened)
for the entire time the quiz was available (i.e., 232 hr). Data for the students’ grade on
the quizzes, prior to bonus points or late submission penalty, provided accuracy
scores for each participant. Blackboard automatically graded all questions on the
quizzes according to the answer key provided by the instructor of the course. The
experimenter calculated accuracy for each quiz by dividing the number of correct
answers by the total number of questions and multiplying by 100.
Data on social validity were collected through an optional end of semester
survey from the students (Appendix A) and instructor (Appendix B), and student
selection of condition on the final two quizzes. Participants answered questions about
which condition they preferred and had an opportunity to provide additional
comments about the experience.
As all data was automatically collected by and downloaded from Blackboard
then placed in the data sheet via Microsoft Excel’s VLOOKUP function; therefore,
data on interobserver agreement was not required due to automated data collection.
Accuracy of the vlookup function was assessed by spot checking to ensure that
submission times and grades were the same in the grade history downloaded from
Blackboard and the data sheet. The use of the drag to fill function ensured that the
function was the same for all participants for each quiz.
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Conditions
Baseline
Participants were not informed of the condition and received no bonus points
for early submissions.
No Bonus
The participants received an email stating, “Quiz n (No Bonus) does not
provide an opportunity to earn bonus points.” Participants received no bonus points
for early submissions and quizzes had the condition in effect listed in the title of the
quiz.
Earn
The participants received an email stating, “Quiz n (Earn) provides an
opportunity to earn bonus points for early submissions. You will receive more bonus
points the earlier you complete the quiz. You can earn up to 4.42 bonus points.”
Students received bonus points following the formula described below and quizzes
had the condition in effect listed in the title of the quiz.
Keep
The participants received an email stating, “Quiz n (Keep) provides an
opportunity to keep 4.42 bonus points for early submissions. 4.42 bonus points have
been added to your grade. You will keep more bonus points the earlier you complete
the quiz. You can lose up to 4.42 bonus points.” Prior to the quiz becoming available
I added 4.42 bonus points to the students’ gradebooks. After the quiz was due, the
researcher revised the bonus points for that quiz to the amount earned following the
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formula described below and quizzes had the condition in effect listed in the title of
the quiz.
Design
We used an alternating treatments design counterbalanced across participants
to evaluate No Bonus, Add, and Keep on student procrastination and quiz accuracy.
The experimenter assigned participants to one of three groups at the beginning of the
semester using Blackboard’s random enroll group function. The experimenter
randomly assigned students who added the class after the creation of the groups to a
group. All groups initially had approximately the same number of students. Groups 1,
2, and 3 had 45, 44, and 46 students, respectively, following late additions and
students dropping the course. The experimenter randomly assigned conditions to the
quizzes of each group in clusters of three (i.e., quizzes 1-3, 4-6, etc.). The
experimenter assigned all groups to baseline for the first cluster. The remaining
clusters received condition assignments such that each cluster contained one quiz of
each condition. No two groups experienced the same condition on the same quiz. In
addition, no participant experienced the same condition more than two quizzes in a
row. The final cluster was an exception as there were only two quizzes remaining in
the semester. In this cluster students experienced a choice condition and individually
selected a condition for each quiz by joining a group that’s name and description
corresponded to the student’s desired bonus point availability. The experimenter
assigned students who did not join a group to the No Bonus condition. Every

15

participant experienced the No Bonus, Earn, and Keep conditions a minimum of five
times during the semester.
Procedure
All procedures received approval from the Psychology Institutional Review
Board. Participants had the opportunity to opt out of the study by emailing the
experimenter’s advisor a signed opt-out form. The opt-out form was available on
blackboard after the third quiz was due for the remainder of the semester. The
instructor remained blind to the consent status of the students throughout the
semester. The teaching assistant (i.e., the experimenter) was blind to the consent
status of the students until the instructor completed all grading for the semester. Then,
upon learning what student opted out of the study, the experimenter deleted the
corresponding data.
All conditions used identical quiz questions for a given due date. The
experimenter served as a teaching assistant for the class. Quizzes were due a
maximum of two times a week on Wednesdays and Saturdays. There were no quizzes
due the two weeks before the midterm and final were due. All quizzes were based on
the course readings for the week the quiz was available. Participants had one attempt
to complete each quiz. Participants received an email from the experimenter 12-24 hr
prior to the quiz becoming available informing them which of the three test
conditions (i.e., No Bonus, Earn, or Keep) conditions were active for the quiz via the
participants’ student email addresses. In addition, quizzes had the condition in effect
listed in the title of the quiz. All quizzes were available 64 hr before the due date
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(e.g., open Monday at 8:00 am and due Wednesday at 11:59 pm) and remained
available for completion and partial credit for 1 week after the due date. Students
immediately received their quiz grade following the completion of the quiz. The
experimenter posted the bonus points earned by the participants for each quiz on
Blackboard in a separate gradebook entry for each quiz according to the quiz
condition approximately 1 day after the quiz was due. The maximum amount of
bonus points available in the bonus point conditions (i.e., Earn and Keep) was
determined by multiplying the maximum amount of points in the class (i.e., 1060) by
the amount of extra credit available in the class (5%) and divided by the number of
quizzes with the opportunity to earn bonus points (12). This resulted in a total of 4.42
bonus points being available on each quiz in the bonus point condition.
Awarding Bonus Points
To ensure objectivity when awarding bonus points, bonus points were
awarded using a formula I created: BP = [(TA – TP) / (TG)] x V. This formula uses the
measure of procrastination to determine the amount of bonus points the participant
received. The goal is to provide increased rewards with potential reinforcing effects
for low procrastination; therefore, the amount of procrastination (T P) is subtracted
from the time the quiz was available (TA; 64), divided by the time it takes for earned
bonus points to reach zero (TG; 48), and multiplied by the maximum amount of bonus
points that could be earned on the quiz (V; 0 or 4.42). This results in an increased
amount of bonus points for procrastination with a shorter duration compared to
procrastination with a longer duration while enabling a 16 hr hold that provided full
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bonus points for completing the quiz within the first 16 hr of availability. For
example, if the quiz was made available at 8:00 a.m. on Monday, was due at 11:59
p.m. the following Wednesday, then TA= 24 hrs x 3 days; 72. If the participant
submitted the quiz 24 hr before the due date then T P = 64-24; 40. If the amount of
bonus points available to be earned on each quiz is 4.42 (V = 4.42), then the
participant earned [(64 - 40) / 48] x 4.42 = 2.21 bonus points for the assignment. The
experimenter awarded bonus points rounded to the nearest 100 th .001 of a point.
When the formula resulted in bonus points greater than the maximum available (i.e.,
submissions within the first 16 hr) the experimenter awarded the maximum amount of
bonus points available to the participant. When the formula resulted in a negative
number (submissions after the due date; i.e., > 64 hr) the participant received zero
bonus points. The experimenter conducted all bonus point calculations in Microsoft
Excel such that the formula would result in the exact amount of bonus points to be
awarded. The experimenter posted bonus points in a separate gradebook entry for
each quiz after the quiz was due.
Procedural Fidelity
The university’s instructional software automatically collected data on amount
of bonus points delivered, notification of quiz condition, and time of quiz availability.
We evaluated procedural integrity by comparing the three components of the
conditions (i.e., amount of bonus points delivered, notification of quiz condition, and
time of quiz availability) to the condition standard outlined in the procedure for three
randomly selected participants from each quiz such that one participant was from
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each group. Components that matched the condition standard received a score of one,
if they did not match, they received a score of zero. Therefore, the experimenter gave
each quiz a score from zero to three for one randomly selected participant from each
group. For example, if a participant was notified of the condition 6 hr before the quiz
became available, the quiz was available for 64 hr before the due date, and bonus
points corresponded to the amount of procrastination, the quiz received a score of 3 in
the Earn condition or a score of 1 in the No Bonus condition.
The experimenter calculated procedural fidelity for each participant by adding
the scores for each component, dividing by three, and multiplying by 100. The
experimenter calculated procedural fidelity for each quiz by adding the fidelity score
for each participant and dividing by three. Average fidelity across all quizzes was
93% (range, 33% - 100%). The experimenter calculated procedural fidelity for each
condition by adding the procedural fidelity scores for each participant in the condition
and dividing by the number of participants in the condition. Average fidelity was
100% in Baseline, 92% (range, 33% - 100%)in the No Bonus condition, 93% (range,
33% - 100%)in the Earn condition, and 91% (range, 33% - 100%)in the Keep
condition. The procedural errors consisted of late notification of quiz condition
(Quizzes 8, 11, 14) and late opening of a quiz (Quiz 8).
Data Analysis
We analyzed group data by visual inspection of graphs on average student
procrastination scores and accuracy. The experimenter calculated average student
procrastination for each group by adding all the group’s individual participant
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procrastination scores for each quiz and dividing by the total number of participants
in the group. We also evaluated the class average procrastination score for each quiz
across conditions. We calculated the average procrastination scores of each condition
for each quiz by adding all participant procrastination scores for each quiz condition
and dividing by the total number of participants experiencing each condition.
We also analyzed cumulative data from all the participants for procrastination
and accuracy using a one-way repeated measure analysis of variance (ANOVA). The
experimenter calculated total procrastination of each participant for each condition by
adding the procrastination scores for each quiz and dividing by the total number of
quizzes in the condition. We used this score in the ANOVA analysis. The
experimenter measured total accuracy of each participant as a percentage and
calculated for each condition by adding the accuracy scores for each quiz and
dividing by the total number of points possible in the condition. We used this score in
the ANOVA analysis.

RESULTS
Figure 1 shows the average procrastination (left column) and percentage
accuracy (right column) across quizzes and quiz condition for each group. Dashed
lines on the procrastination graphs show when available bonus points began to reduce
(bottom line) and when the quiz was due (top line). Lower values indicate low
procrastination and timely submissions. Group 1 (top panel) showed decreased
procrastination between baseline and intervention conditions (No Bonus, Earn, and
Keep). Group 1 also showed decreased procrastination between No bonus and the
bonus point conditions (Earn and Keep). Group 2 (middle panel) showed decreased
procrastination between baseline and intervention conditions. Group 2 also showed
decreased procrastination between No bonus and the bonus point conditions. Group 3
(bottom panel) showed decreased procrastination between baseline and intervention
conditions. Group 3 also showed decreased procrastination between No bonus and the
bonus point conditions. No groups showed differentiated responding between the
bonus point conditions.
In addition, no groups showed differentiated responding in average accuracy
for any conditions. I conducted a one way-repeated measures ANOVA examining the
difference of accuracy based on quiz condition. The results of the ANOVA indicated
that sphericity was violated, Mauchly’s W = .895, χ2(5) = 13.89, p = .02, and a
significant condition effect, Wilks’ Lambda = .69, F(3, 351) = 21.56, p <.001, partial
eta squared = .146. The Fisher’s Least Significant Difference (LSD) pairwise
20
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comparisons only showed a significant difference between Baseline (M = 91%) and
No Bonus (M = 84%), Earn (M = 84%), and Keep (M = 84%; p < .001) for each
condition.
Figure 1
Average Procrastination and Performance of Each Group Across Quizzes

Note. This figure depicts the group averages of procrastination (right column) and
performance (left column) for each quiz by condition. Dashed lines in the
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procrastination graphs indicate the latest point participants earned the maximum
available bonus points (16 hr) and quiz due date (64 hr).

I conducted a one way-repeated measures ANOVA examining the difference
of procrastination based on quiz condition. The results of the ANOVA indicated that
sphericity was violated, Mauchly’s W = .511, χ2(5) = 83.68, p < .001, and a
significant condition effect, Wilks Lambda = .76, F(2, 262) = 21.01, p <.001, partial
eta squared = 0.14. The Fisher’s Least Significant Difference (LSD) pairwise
comparisons indicated a significant difference between Baseline (M = 49.4) and (a)
No Bonus (M = 41.3, p = .002), (b) Earn (M = 31.1, p <.001), and (c) Keep (M = 29.4,
p < .001). The pairwise comparisons also indicated a significant effect between No
Bonus and Earn (p < .001) and between No Bonus and Keep (p < .001). The pairwise
comparisons did not indicate a significant difference between Earn and Keep (p =
.899).
Figure 2 shows the student and group average procrastination as a function of
condition. Group 1 (top left panel) showed decreased procrastination from baseline
(M = 49.7 hr) to No Bonus (M = 37.7 hr), Earn (M = 34.7 hr), and Keep (M = 33.6
hr), with No Bonus showing 3.0 and 4.1 more hours of procrastination than the Earn
and Keep conditions, respectively. Group 2 (top right panel) showed decreased
procrastination from baseline (M= 52.8 hr) to No Bonus (M = 40.7 hr), Earn (M =
35.3 hr), and Keep (M = 34.3 hr), with No Bonus showing 5.4 and 6.4 more hours of
procrastination than the Earn and Keep conditions, respectively. Group 3 (bottom left
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panel) showed decreased procrastination from baseline (M = 47.6 hr) to No Bonus (M
= 44.8 hr), Earn (M = 33.5 hr), and Keep (M = 31.4 hr), with No Bonus showing 11.3
and 13.4 more hours of procrastination than the Earn and Keep conditions,
respectively. The class as a whole (bottom right panel) showed decreased
procrastination from baseline (M = 49.4 hr) to No Bonus (M = 41.3 hr), Earn (M =
31.1 hr), and Keep (M = 29.4 hr), with No Bonus showing 10.2 and 11.9 more hours
of procrastination than the Earn and Keep conditions, respectively.
Figure 2’s participant data shows the average procrastination of participants
for each condition, demonstrating general trends of earlier submissions in the test
conditions compared to baseline. More participants submitted their quizzes the day
the quiz opened (i.e., within the first 16 hr of the quiz becoming available) in the Earn
(N = 31) and Keep (N = 30) conditions than in Baseline (N = 13) and No Bonus (N =
21) conditions. Fewer participants submitted their quizzes on the day the quiz was
due (i.e., 40 – 64 hr after the quiz became available) in the Earn (N = 42) and Keep
(N = 38) conditions than in the Baseline (N = 49) and No Bonus (N = 60) conditions.
In addition, fewer students regularly submitted quizzes late in the No Bonus (N = 12),
Earn (N = 10), and Keep (N = 13) conditions than in Baseline (N = 26).
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Figure 2
Student and Group Average Procrastination as a Function of Condition

Note. This figure depicts average procrastination for each group (top right and left
and bottom right panels) and the entire class (bottom left panel) for each condition
(bars) relative to the quiz due date (dashed line). This graph also indicates individual
participant averages for each condition (circles).
Figure 3 shows individual participant procrastination in each condition.
Participant responding was categorized according to general types of responding. One
type of responding shows low procrastination regardless of condition (i.e.,
participants with green squares; n = 13). A second type of responding shows
decreased procrastination in Earn and Keep conditions compared to the Baseline and
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No Bonus conditions (i.e., participants with blue squares; n = 68). A third type of
responding shows high procrastination regardless of condition (i.e., participants with
yellow squares; n = 20). A fourth type of responding shows increased procrastination
in the Earn and Keep conditions compared to the Baseline and No Bonus conditions
(i.e., participants with purple squares; n = 20). The remaining participants were
categorized as irregular (n = 9) due to either having responding where there was
approximately 20 hr or more between the Earn and Keep conditions with baseline
responding in the middle (n = 7) or lacking data for the Earn and Keep conditions (n
= 1) or the Baseline condition (n = 1). Participant numbers without categorization
indicate students who did not provide data for the study.
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Figure 3
Participant Average Procrastination

Note. This figure shows each participant’s average procrastination for each condition.
Colored squares along the participant numbers indicates how each participant’s data
was categorized. Purple squares indicate that procrastination increased in the bonus
point conditions (BP) compared to baseline. Blue squares indicate that procrastination
decreased in the BP conditions compared to baseline. Green squares indicate that
there was no difference in procrastination between BP conditions and baseline and
procrastination was low across all conditions. Yellow squares indicate that there was
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no difference in procrastination between BP conditions and baseline and
procrastination was high across all conditions. Red squares indicate that the
participants procrastination across condition was irregular (i.e., a bonus point
condition above and below baseline levels with approximately 20 or more hours
difference between BP condition procrastination levels) or not having data in the BP
or baseline conditions. Participant numbers with no color indicate that no data were
available as a result of withdrawing from the study or course.
Figure 4 shows student selection of condition for quizzes 19 and 20. Sixtythree students preferred the Earn condition, 8 students preferred the Keep condition,
and 2 students preferred the No Bonus condition for quiz 19. Sixty-three students
preferred the Earn condition, 9 students preferred the Keep condition, and 1
participant preferred the No Bonus condition for quiz 20. The remainder of the
participants (62) did not select a condition for quizzes 19 and 20. These results
correspond with the end of the semester survey. Fifty-eight participants returned the
end of the semester survey. Forty-five participants reported a preference for the Earn
condition over the Keep or No Bonus conditions and five participants reported a
preference for the Keep condition over the Earn or No Bonus conditions.
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Table 1 shows participant ranking of the test conditions. More students ranked
the Earn condition as the most preferred (n = 45) than the Keep (n = 5) or No Bonus
(n = 0) conditions. More students ranked the Keep condition as the second preferred
(n = 27) than the No Bonus (n = 16) or Earn (n = 5) conditions. More students ranked
the No Bonus condition as the least preferred (n = 30) than the Keep (n = 13) or Earn
(n = 0) conditions.
Figure 4
Participant Selection of Quiz Condition

Note. This figure shows student selection of quiz condition on quizzes 19 and 20.
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Table 1
Student Condition Preference
Condition

Ranking
First

Second

Third

No Bonus

0

16

30

Earn

45

5

0

Keep

5

27

13

Note. This table shows how many participants ranked each condition first, second,
and third in order of preference (i.e., participants listed conditions in order of
preference). Not all participants ranked all three conditions.

DISCUSSION
The purpose of this study was to determine if awarding bonus points
contingent on low procrastination could decrease student procrastination. The result
showed a clear effect of both the Earn and Keep conditions’ contingent bonus points
for timely submissions on student procrastination demonstrating an average reduction
of 18.3 hr and 20.0 hr of procrastination compared to baseline, respectively. There
was no significant difference in the effectiveness of the Earn and Keep conditions;
however, the majority of students reported a preference for the Earn condition over
the Keep condition.
Contributing Factors
The results indicated that procrastination decreased during the No Bonus
condition relative to baseline. There are two potential explanations of this
phenomenon. First, it is possible that student procrastination is naturally higher
during the beginning of the semester as students begin to have their educational
behaviors (e.g., working on assignments) shaped by exposure to new competing
contingencies in their various courses. However, Moon and Illingworth (2005) found
that procrastination increased over the course of a semester before decreasing towards
the end of the semester. This would suggest that the change in procrastination was not
due to natural fluctuations over the course of the semester. It is also possible that the
decrease of procrastination in the No Bonus point condition was due to a
generalization of bonus point contingencies. The emails informing the students of the
30
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quiz condition may have been discriminative stimuli for completing the quizzes but
not for differentiated procrastination, or the response effort for changing a weekly
schedule depending on quiz condition was greater than the response effort to always
complete quizzes at an earlier time. Some students reported that they would complete
the quizzes at the same time regardless of condition. These self-reports appear to
indicate that the decrease in procrastination during the No Bonus condition was due
to a generalization of the bonus point contingencies.
The results indicating that contingent bonus points decreased procrastination
is consistent with past research. Mahoney (2017) found that escalating reinforcement
and fixed reinforcement resulted in participants completing more quizzes than those
in the control class. While this study did not measure the number of quizzes
completed, the findings that bonus points impacted quiz taking is consistent with the
results of Mahoney (2017). This indicates that bonus points can function as a reward
with reinforcing qualities in college level courses and can effect change in student
behaviors.
Students have been observed to work to improve their performance on
assignments and to receive bonus points (Mahoney, 2017; Perrin et al., 2011)
indicating that receiving a good grade may possess reinforcing effects. These
reinforcing effects would then be subject to delay discounting and the magnitude
effect as receiving the good grade occurs following a lengthy delay. With students not
engaging in academic tasks until the perceive the reward for completing the task as
larger than the aversiveness of the task (Olsen et al. 2018) awarding bonus points and
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increasing the magnitude of the reward may utilize the magnitude effect and result in
students discounting the reward at a shallower rate. This in turn may weaken effects
of delay discounting resulting in students completing academic tasks further from the
presentation of the reward.
It is also possible that awarding bonus points for timely submissions
compensated for the effects of Fantino’s delay reduction theory. Fantino’s delay
reduction theory states that stimuli closely followed by reinforcement will become
stronger conditioned stimuli than stimuli followed by a relatively longer delay to
reinforcement (Zentall, 2020). Zentall observed pigeons delay a terminal link
stimulus, walking through a dark gap between two links, and completing a fixed ratio
requirement towards the time reinforcement becomes available. This indicates a
preference for events that come shortly before reinforcement theoretically because the
stimuli following these events were stronger conditioned reinforcers when the events
were delayed than when the tasks were completed further from reinforcement. This
may also occur in the academic domain as students receive confirmation that their
assignment has been submitted which is followed by the reinforcing effects of
receiving a good grade. These reinforcing effects may result in confirmation of
submitting the assignment functioning as a conditioned reinforcer. Thus, Fantino’s
delay reduction theory would predict that students would procrastinate in order to
access a more potent conditioned reinforcer. The conditioned reinforcer of
submission confirmation would have been built during the student’s educational
learning history and maintained by assignments in this course that did not receive
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grades immediately following submission. The bonus points awarded in this study for
timely submissions may have overcome the value of assignment submission
confirmation as a conditioned stimulus that previously was followed by a delay to
reinforcement.
While the effects of bonus points on quiz completion are consistent with
Mahoney (2017) the statistically nonsignificant difference between the Earn and Keep
conditions are inconsistent with Schödl et al. (2018) which indicated that a loss of
points decreased procrastination compared to earning points. The lack of
differentiation between the Earn and Keep conditions may be a result of
generalization between bonus point contingencies as both contingencies resulted in a
net gain of bonus points. It is also possible that participants did not perceive the
change of bonus points in the Keep condition as a loss of bonus points due to initially
receiving bonus points a mere 12 hr before the quiz became available. It is possible
that providing students with a bonus point bank at the beginning of the semester that
has bonus points reduced contingent on procrastination may have a stronger effect
than the procedures implemented in the Keep condition in the present study.
The findings that students preferred the Earn condition over the Keep
condition is inconsistent with literature involving token economies. Donaldson et al.
(2014) found that given a choice between earning or losing tokens, an average of
67.3% of students chose the loss condition. The researchers presumed that this may
be due to a higher value being placed on the tokens that were already in the
participants’ possession during the loss condition than on the tokens that the
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participants could earn during the earn condition. In the present study, 86.3% of
students who selected a condition chose to experience the earn condition over the
Keep (12.3%) and No Bonus (1.3%) conditions. This difference could be due to the
type of stimulus with reinforcing properties provided. In Donaldson et al. (2014)
students received or lost tokens to exchange for food items, while in this study
students received or lost bonus points that directly altered their grade. This loss of
points that directly reduces the student’s overall grade in the course may be a more
potent aversive stimulus than losing a token that on its own has no beneficial effect
on the individual.
Importance
The observed decrease in procrastination may reduce the negative
consequences associated with procrastination described in Zacks and Hen (2018; e.g.,
anxiety, regret, etc.). While not directly investigated, students reported mixed results
regarding the reduction of anxiety, some students reported finding the Keep condition
aversive (n = 21; Figure 5) while others reported that the keep condition resulted in
being more motivated to complete course assignments (n = 12; Table 2) or having
reduced stress (n = 3; Table 2). Many students who reported increased stress did so by
associating the stress with having to complete multiple quizzes a week. Therefore, it
remains a possibility that the bonus points and resulting low procrastination decreased
student stress but was overshadowed for some students by the relatively high
frequency of quizzes in the course.
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Figure 5
Frequency of Reasons Given for Condition Preference

4

1
Wanted Bonus Points

9

19

Keep was more aversive than no
bonus points (Earn most
prefered)
Keep was aversive but worth the
bonus points (Earn Most
Prefered)
Keep was the most motivating

Earn was the most motivating

12

Note. This figure shows the number of participants that gave each reason for their
condition preferences.
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Table 2
Participant Reasons for Considering a Condition Beneficial
Reason

No Bonus

Earn

Keep

0

15

12

Reduced Stress

0

4

3

Gave Bonus Points

N/A

10

6

1

N/A

N/A

Total

1

29

21

None Beneficial

5

Worked
Earlier/Harder

Did not Reduce
Bonus Points

Note. This table shows the type of reasons given for considering a condition beneficial and
the number of participants who gave that reason for each condition. Five participants stated
that no conditions were beneficial.

Furthermore, reduction in procrastination may result in improved
performance according to the negative correlation found by Minchinove et al. (2011).
While improved performance was not apparent on quizzes in the Earn and Keep
conditions compared to quizzes in the Baseline and No Bonus conditions, the
instructor reported that improvements generalized to, “student performance in other
course assignments.” It is possible that decreased procrastination may not have
impacted quiz performance due to a ceiling effect but students contacting the material
earlier resulted in increased performance on other course assignments.
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When considering the application of these contingencies in practice it is
important to note the Earn condition required less response effort compared to the
Keep condition on the behalf of the instructor. The Keep condition required the
instructor to award bonus points twice for each student significantly increasing the
time required to implement contingent bonus points. Instructors seeking to use bonus
points to decrease procrastination should consider awarding bonus points after
assignment submissions contingent on low procrastination to reward low levels of
procrastination and implement an intervention with minimal response effort.
Limitations and Future Research
This study has multiple limitations to be addressed by future research. One
limitation of this study is the use of a multielement design. The use of a multielement
design may have resulted in decreased procrastination in the No Bonus condition
compared to Baseline because of generalization from the Earn and Keep conditions.
The use of a multiple baseline design would prevent this effect in future research.
However, a multiple baseline design may not control for natural trends in
performance over the course of a semester. To decrease the chances of generalization
between the conditions while using a multielement design additional stimuli could be
added to increase discrimination between conditions. For example, future research
may consider adding the condition assignment to the syllabus using different colors of
text for each condition and including a question on each quiz asking what condition
will be in effect for the next quiz. While this method of discrimination may only be
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practical in a study that is counterbalanced across course sections, it may increase the
students’ ability to discriminate between conditions.
Another limitation of this study is the description of the contingencies
provided to the participants. Five participants reported confusion surrounding the
experimental contingencies on the end of semester survey. While this is a small
number of participants reporting confusion, the end of semester survey did not assess
the clarity of the contingencies potentially limiting the number of participants
reporting confusion. This confusion may have interfered with the participants’
abilities to adapt their behavior to the active contingencies and increasing
generalization between the experimental contingencies.
This study did not investigate if the decreased procrastination on quizzes
generalized to other assignments. It is possible that weeks where participants earned
bonus points for low procrastination on quizzes may have been associated with a
reduction of procrastination across all the assignments. Future research could
investigate this possibility by tracking procrastination across all course assignments.
This study also did not compare participant procrastination to overall
performance in the course. Determining how the amount of procrastination displayed
by a participant impacts their overall performance in the course instead of just on
individual assignments would allow for the identification for generalized
improvements of performance resulting from decreased procrastination on targeted
assignments. Future research could use a multiple baseline or reversal design to
examine generalized effects on performance by comparing performance on all
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assignments across baseline and intervention conditions. Furthermore, the use of a
multiple baseline procedure may allow an investigation of the effectiveness of bonus
points to reduce procrastination without generalization impacting the control
condition.
Future research could extend these results by examining effects of delay
discounting on reinforcement that results from bonus points. This study and Mahoney
(2017) demonstrated that contingent bonus points can result in student’s completing
more work and completing work in a timely manner. By manipulating when bonus
points are received following the completion of an academic task, future research
could investigate how delay discounting impacts the reinforcing effects of bonus
points. Furthermore, future research could manipulate the magnitude of the bonus
points rewarded in addition to the time the bonus points are awarded to determine
how the magnitude effect impacts the interaction between delay discounting and the
reinforcing effects of bonus points.
Future research could also extend these results by examining the effects of
Fantino’s delay reduction theory on academic procrastination. It is unknown if
submission confirmations will function as conditioned reinforcers or how strongly
delay reduction impacts student procrastination. Future research could examine these
effects by altering the availability of submission confirmation and providing
immediate grading contingent on timely submissions.
Future research could also translate this study for use in Organizational
Behavior Management (OBM). This would allow for an investigation into the utility
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of small monetary rewards with reinforcing effects to increase worker productivity by
decreasing the time spent on unofficial breaks. Past research has demonstrated that
monetary rewards can be effective at increasing worker productivity and performance
(Austin et al., 1996; LaFleur & Hyten, 1995). Such an investigation may result in a
more effective way for companies to use bonuses as motivation for high performance
than the typical yearly bonus, resulting in increased profits and decreased costs due to
slippage (i.e., how long after the projected completion date a project is completed).
Summary
This study demonstrated that awarding bonus points contingent on low levels
of procrastination reduced procrastination on quiz submissions and earning bonus
points was preferred by most students compared to keeping bonus points. These
results indicate a successful method for reducing procrastination in academic
populations. More research is needed to determine if the observed decrease in
procrastination reduced any negative consequences commonly associated with
procrastination (e.g., psychological distress, poor health conditions, regret, avoiding
social relations, anxiety, and poor performance; Michinove et al., 2011; Zacks & Hen,
2018). Future research can examine the effects of delay discounting, the magnitude
effect, and Fantino’s delay reduction theory on procrastination to identify potential
factors influencing student procrastination. Future research should also consider
translating this study for use in OBM as it suggests that bonuses may reduce worker
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procrastination potentially improving worker performance and decreasing costs
associated with slippage.
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APPENDIX A
END OF SEMESTER SURVEY (STUDENT)
1. In the future I want to earn or keep bonus points by turning assignments in before
the deadline.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
2. In the future I want to earn bonus points by turning assignments in before the
deadline.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
3. In the future I want to keep bonus points by turning assignments in before the
deadline.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
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4. Please list the conditions (No Bonus, Add, Subtract) in order of preference, with
the first being the most highly preferred.
5. Please explain your condition preferences as listed in question 4.
6. Did you find any of the conditions beneficial? If so please list the condition(s) and
explain why.
7. Did you find any of the conditions advantageous for your performance? If so
please list the condition(s) and explain why.
8. I felt quizzes that opened on Monday’s were easier to complete.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
9. I felt quizzes that opened on Thursdays were easier to complete.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
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10. I feel the quizzes that opened on Mondays were harder to complete.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
11. I feel the quizzes that opened on Thursdays were harder to complete.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
12. Please describe what factors impacted your preferences for quiz availability.
13. In the future I would prefer to only have one quiz per week.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
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14. In the future I would prefer to have all quizzes open at the beginning of the week.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
15. In the future I would prefer to have all quizzes open in the middle of the week.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
16. In the future I would prefer to have all quizzes due in the middle of the week.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
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17. In the future I would prefer to have all quizzes due at the end of the week.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
18. In the future I would prefer to have more than one quiz per week.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
19. In the future I would prefer to have quizzes due at different times throughout the
week.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
20. Please list any additional comments below.
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APPENDIX B
END OF SEMESTER SURVEY (INSTRUCTOR)
1. In the future I plan to award bonus points for turning assignments in early.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
2. In the future I plan to award bonus points for turning assignments in early.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
3. In the future I plan to remove bonus points for turning assignments in closer to the
deadline.
a. Strongly agree
b. Agree
c. Neither agree or disagree
d. Disagree
e. Strongly Disagree
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4. Please list the conditions (None, Earn, Lose) in order of preference, with the first
being the most highly preferred.
5. Please explain your condition preferences as listed in question 4.
6. Did you find any of the conditions advantageous for on time submissions? If so
please list the condition(s) and explain why.
7. Did you find any of the conditions advantageous for student performance? If so
please list the condition(s) and explain why.
8. Please list any additional comments relating to the study below.

