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A significant amount of teaching assistant and instructor time is allocated to grading homework assignments, especially in
large enrolment courses. However, the benefits of such a time- consuming activity are unknown and not well documented.
Our goal is to examine the impact that different homework grading policies have on students’ final examination
performance. We are interested not only in the overall student performance, but also in the performance of specific
student subgroups with varying backgrounds, as well as the impact of homework on the type of learning that takes place in
the course. The study was conducted in a Numerical Methods course at the University of South Florida over a period of
three years encompassing data from over 300 Mechanical Engineering students. Statistical analysis of data regarding the
impact of homework grading policies on student subgroups based on several factors is presented. Our results indicate that
there is no statistically significant difference in student examination performance when homework is graded versus when
homework is assigned but not graded. However, certain grading policies did seem to put some subgroups of students at a
disadvantage. While grading homework may not be critical in improving student examination performance, it is important

to ensure that students practice the concepts.
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1. Introduction

The assumption that assigned homework contri-
butes to effective learning in higher education is a
commonly accepted premise [1-4]. Probably the
most well-known and sustained research into the
benefits of homework for the general student popu-
lation including K-12 students is by Cooper and
associates [1-2]. Their research between 1987 and
2003 involved 60 research universities and con-
cludes that homework has a positive effect on
student achievement. However, studies do not con-
sistently show the benefits of grading homework
assignments in improving examination perfor-
mance, especially for students in higher education.
To answer such questions categorically is becoming
increasingly important as class sizes are becoming
larger, while instructor and teaching assistant
resources are becoming scarcer.

Weems [5] examined the effects of homework
collection on achievement of college-level Inter-
mediate Algebra students. They addressed the ques-
tion of whether a student who is required to hand in
homework performs better than one who does not.
The study, conducted with over 108 students, was
inconclusive based on the overall course grade
distribution.

A more in-depth study reported by Trussell and
Dietz [6] involved a sophomore-level electrical engi-
neering course. Two sections were compared during
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two consecutive semesters: in one section, assigned
homework was graded and, in the other section, the
same homework was assigned but not graded. The
section with graded homework performed signifi-
cantly better in test scores in the first semester.
However, there was no significant difference
between the two sections in the second semester.

Peters et al. [7] studied the impact of homework
on an introductory productions and operations
course. Two treatments were selected for the same
course. In one treatment, the instructor assigned
homework from the back-of-book exercises with set
due dates, graded the assignment, and returned it to
the student. About 15% of the final grade was
assigned to homework, while the rest was based
on examinations. In the second treatment, the
instructor assigned the homework just like in the
first treatment, but did not collect the homework for
grade. The student’s final grade was based only on
the examinations. They found that homework had
some positive impact but it was limited to the
quantitative part of the examinations.

Gutarts and Nain [8] investigated the benefits of
mandatory homework in college level calculus
courses. For one group, homework was collected
and graded. For the other group, the same home-
work was assigned but not collected or graded and
the students were given weekly quizzes. No signifi-
cant difference was found in the examination per-
formance of the two groups.
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An alternative for courses that have high student
enrollment and a limited number of teaching assis-
tants are online homework systems. In recent years,
this alternative has become widely accessible and
used, especially at college level. An example of such
a system designed specifically for assigning and
grading homework is the WebAssign (http://www.
webassign.net). These systems may be a viable
solution but there are costs associated with the use
of such systems, both for students and faculty and,
at this time, availability of engineering topics in
these systems is very limited. More information
regarding these systems is reported in [9-11].

In this paper, we are not looking at the impor-
tance of assigning homework but at the grading of
the homework, because students must practice sol-
ving problems to successfully prepare for tests and
other components of a grading scheme. We are
posing the following research questions:

e Does the way that homework is assigned for
grading, so as to encourage good principles of
teaching [12] of time-on-task and rapid feedback,
improve examination performance?

e More importantly and different from other stu-
dies, what is the impact of grading homework on
specific student subgroups based on gender, age,
students’ transfer status, and performance in
prerequisite courses? While studies may show
the inconclusiveness on overall examination per-
formance, we may be neglecting the impact on
certain subgroups in the process.

e Which subgroups are more likely to hand in
homework?

e What is the impact of homework on the level of
learning as measured by the examination that is
based on Bloom’s Taxonomy [13]?

The rest of the paper is organized as follows. In
Section 2, we discuss the experimental design. Sec-
tion 3 presents the results of the statistical data
analysis in three main categories as follows:

1. the tendency to turn in homework and student
performance measured by the homework
grade,

2. the impact of homework grading policy on
student performance and, finally,

3. how grading policy impacts the type of learn-
ing.

In Section 4, we summarize the conclusions of the
study.

2. Experimental design

The study was conducted in a Numerical Methods
course at the University of South Florida. The
course was taught in Spring (16 weeks) and

Summer (10 weeks) semesters each year. The
course included the following components.

2.1 Homework

There were 20-25 homework assignments in the
course. The homework assignments were the end-
of-chapter exercises in the course textbook (co-
authored by the second author) that reinforce the
methods learned in the class. Each end-of-chapter
exercise set had six multiple-choice questions based
on high and low level of Bloom’s taxonomy and
about 6-8 free-response problems. All the end-of-
chapter exercises were expected to be solved by the
students in order to prepare for the exams. When
homework was graded, it constituted 10-12% of the
final course grade.

2.2 Computer programming projects

Projects were about interpreting data from engi-
neering experiments and using MATLAB program-
ming to do so. The students had to evaluate and
synthesize what they have learned in class in order to
develop and solve mathematical models of scientific
and engineering problems. The programming con-
cepts reinforced by the computer programming
projects were not tested in the final examination.
Projects made up 10-15% of the final course grade.

2.3 Examinations

The examinations were held in class and were closed
book-—closed notes. The examinations were a mix of
questions that were multiple-choice, fill-in-the-
blank, but mostly free-response where the student
had to apply numerical methods to solve a mathe-
matical procedure. The examinations were graded
and returned to the student in the next class period.
The examinations made up 50-53% of the final
course grade.

2.4 Final examination

The final examination was used to measure the
performance of the students in this study. It was a
32 multiple-choice question test based on Bloom’s
taxonomy. Four questions from each of the eight
topics of the course comprised the examination.
Two of the four questions on each topic were at
the low level of Bloom’s taxonomy and two were at
the high level of Bloom’s taxonomy. The end-of-
chapter exercises assigned as homework were
aligned with the final examination as half of the
end-of-chapter exercise set was multiple-choice
questions based on Bloom’s taxonomy and so was
the final examination. The final examination made
up 28-36% of the final course grade.

In this study, three homework assignment and
grading policies were considered as follows:
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1. OPOGP (one problem assigned for collection—
one problem graded policy): In summer 2006
and spring 2007, at the end of almost every
class, we assigned one problem for collection
and required the students to submit their solu-
tion at the beginning of the next class. Since we
strongly believe in ‘the good practice of giving
prompt feedback’ [8], we gave the graded home-
work back in the following class.

2. TPOGP (three problems assigned for collec-
tion—one problem graded policy): In summer
2007 and spring 2008 semesters, at the end of
almost every class, we assigned three problems
for collection and required the students to
submit their solutions at the beginning of the
next class. Only one randomly selected problem
(same one for all students) was graded out of the
three problems. The students’ performances on
the other two problems were not noted. Again,
we gave the graded homework back in the
following class.

3. NPNGP (no problems assigned for collec-
tion—none graded policy): In summer 2008
and spring 2009 semesters, the students were
expected to do all the end-of-chapter exercise
sets as in the previous treatments, but were not
required to turn in any solutions. The perfor-
mance of the students or the degree of comple-
tion related to these problems is not known as
no work was turned in by the students. We
posted solutions to only the multiple-choice
questions, which comprised of about 50% of
the end-of-chapter exercises, and used personal
response systems in the classroom for reviewing
pre-requisite knowledge and checking end-of-
topic knowledge through sets of 5-10 multiple-
choice questions. Since there were eight topics
in the course, personal response systems were
used 16 times in the semester.

Throughout the rest of the paper, these three home-
work grading policies will be referred to as OPOGP,
TPOGP and NPNGP, respectively. Note that the
same final examination was used in all six semesters,
the same homework problems were assigned and
graded (when applicable) during the two semesters

Table 1. Final examination score data (maximum possible score is 32)

within each grading policy, and other components
of the course, such as computer programming
projects and examinations, remained unchanged
throughout the duration of the study.

At the end of each semester, the students’ infor-
mation regarding homework submissions, home-
work grades and final examination performance
was matched with their gender, age, transfer status
and prerequisite grade point average information
from their student files. The data used in the study is
highly reliable as all of it is drawn from official
student records.

We considered several subgroups for these four
factors:

1. Based on gender, students were separated into
male and female subgroups.

2. Based on age, students were separated into two
subgroups as non-adult students whose age was
less than or equal to 22 at the beginning of the
course and as adult students whose ages were
greater than 22.

3. The transfer status indicates whether the stu-
dent was a first time college student (FTIC),
transferred from a community college ( CC) with
a completed Associates of Arts degree, and
other (OT) which included students who trans-
fer from other institutions without a completed
degree.

4. Finally, students were grouped by their aca-
demic performance in the course prerequisites
(Calculus 1, II, III, and Ordinary Differential
Equations). The students were separated into
two groups based on their grade point average in
the prerequisite courses (PR-GPA) as those
with PR-GPA < 3.0 and PR-GPA > 3.0.

Table 1 shows the sample sizes and final examina-
tion score statistics for the six semesters and the
grading policies considered in this study.

3. Results and discussion

3.1 Who turns in homework?

During the four course offerings between summer
2006 and spring 2007, the homework assigned for
collection was graded. The data collected from

Number of Average final SD final

Grading policy Semester students exam. score exam. score
OPOGP Summer 2006 56 20.1 4.75

Spring 2007 55 21.1 3.97
TPOGP Summer 2007 70 21.9 4.30

Spring 2008 41 22.5 3.49
NPNGP Summer 2008 55 21.6 3.75

Spring 2009 41 22.0 4.42
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students” homework allowed us to ask and answer
some interesting questions: specifically, do certain
subgroups of students have a higher tendency to
turn in homework? To answer this question, we
conducted an analysis of variance (ANOVA) [14]
within each factor to determine if a subgroup was
more likely to turn in homework than another. The
results of the analysis shown in Table 2 clearly state
that no subgroup based on gender, age, transfer
status and, probably most surprising, the PR-GPA
factors had a significantly higher tendency to turnin
homework. Students in all subgroups on average
turned in 88-92% of the homework assigned for
collection. The results based on PR-GPA may be
counterintuitive in the sense that students with a
lower GPA (PR-GPA in this study) are, more often
than not, thought of as those who do not do their
homework.

3.2 Who turns in better quality homework?

When it comes to homework grades, the results were
a little different. A similar ANOVA was conducted
between the subgroups in each factor and the results
are summarized in Table 3. While the subgroups
within age, gender and transfer status factors
showed no significant difference in students’ home-
work performance, it is very clear that students with
PR-GPA > 3.0 outperformed students with PR—
GPA < 3.0 by more than 10% on average.

Table 2. Analysis summary of percentage of homework turned in

3.3 Who does better in exams?

The analysis of the results in this section includes
data from additional two semesters of course offer-
ings during Summer 2008 and Spring 2009 where
the students were assigned but not required to turn
in homework to be graded.

The analysis of final examination performance
proved to be even more interesting. The results of a
similar analysis are shown in Table 4. As we have
seen in homework performance analysis, students
with PR-GPA > 3.0 significantly outperformed
students with PR-GPA < 3.0 in examination per-
formance. This suggests that homework perfor-
mance and not the amount of homework turned in
is more closely correlated with better examination
performance. In this study, the correlation analysis
[15] between homework grade and final examina-
tion grade resulted in r = 0.28 (moderate relation-
ship), closely following similar analysis reported
elsewhere [16-17]. On the other hand, the correla-
tion between the percentage of homework assign-
ments turned in and the final examination
performance was not present at r = 0.09 (weak
relationship).

An unexpected finding in this analysis was related
to the comparison between adult and non-adult
students. While adult students were as likely to
hand in homework as non-adult students and
there was not a significant difference in the home-
work performance of the two groups, adult students

Number of Avg. percentage of
Subgroup students homework handed in ANOVA
Gender Male 199 90.7 F(1,220)=0.131,p=0.72
Female 23 89.4
Age Adult 117 90.8 F(1,220)=0.107, p=0.75
Non-adult 105 90.2
Transfer status CC 69 92.7 F(2,219)=1.457,p=0.24
FTIC 107 88.7
oT 46 91.4
PR-GPA <3.0 125 89.3 F(1,220)=1.806,p =0.18
>3.0 97 92.1
Table 3. Analysis summary of homework performance
Number Avg. homework
Subgroup of students grade (%) ANOVA
Gender Male 199 78.4 F(1,220) = 0.276, p = 0.60
Female 23 80.4
Age Adult 117 77.3 F(1,220) = 1.200, p = 0.28
Non-adult 105 79.9
Transfer status CC 69 78.6 F(2,219) = 0.403, p = 0.69
FTIC 107 71.7
oT 46 80.5
PR-GPA <3.0 125 74.8 F(1,220) = 13.259, p < 0.01
>3.0 97 83.3
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Table 4. Analysis summary of final examination performance
Number Avg. final

Subgroup of students examination grade ANOVA

Gender Male 284 17.2 F(1,316) = 1.569, p = 0.21
Female 34 22.3

Age Adult 162 20.7 F(1,316) = 11.410, p < 0.01
Non-adult 156 22.3

Transfer status CC 100 20.6 F(2,315)=4.352,p=0.14
FTIC 148 21.7
oT 70 224

PR-GPA <3.0 174 20.1 F(1,316) = 49.903, p < 0.01
>3.0 144 23.2

did not perform as well as non-adult students in the
final examination.

3.4 Does grading homework matter?

The analysis of the final examination scores from
the Summer and Spring semesters where the same
homework grading policy was used showed no
significant differences between the two semesters,
which allows us to combine the data from the Spring
and Summer semesters. This results in 111 students
for the OPOGP, 111 students for the TPOGP, and
96 students for the NPNGP [(OPOGP: F(1,109) =
1.145, p = 0.23); (TPOGP: F(1,109) = 0.545, p =
0.46); (NPNGP: (F(1, 94) = 0.251, p = 0.62)].

To ensure the equity of prior academic achieve-
ment in each of the grading policy subgroups, we
used the PR-GPA as an indicator. The ANOVA
showed no significant differences between the grad-
ing policy subgroups in terms of the performance of
the students in the prerequisite courses [F(2,315) =
1.144, p = 0.32)].

The ANOVA conducted to examine the differ-
ences between the three grading policies showed
significant differences in final examination scores
of the students [(F(2,315) = 4.421, p = 0.01]. Post

Hoc comparisons using the Tukey—Kramer method
[14] indicated that the average final examination
scores with the TPOGP (M =22.14, SD =4.01) was
significantly higher than the average scores with the
OPOGP (M = 20.39, SD = 4.01), and the average
examination scores with the NPNGP (M = 21.76,
SD = 4.03) was not significantly different from the
other two grading policies.

These results suggest that grading homework may
not be a significant factor in improving the students’
final examination performance since TPOGP vs.
NPNGP, or OPOGP vs. NPNGP showed no statis-
tically significant difference. However, the amount
of homework assigned for collection had a signifi-
cant impact on student examination performance
since the comparison between TPOGP and OPOGP
showed significant difference.

Figure 1 shows a histogram of student perfor-
mance categorized as poor, below average, above
average and good based on the number of correct
answers to the 32 multiple-choice questions in the
final examination. Note that the proportion of
students who perform good or above average
under OPOGP is considerably lower (43%) than
the TPOGP (71%). While the NPNGP (with 60% of

60

50

40

30

20

Percentage of Students

10 1

Poor (<15) Belowavg. (15 to 20)

Above avg. (20to 25)
Performance category

BOPOGP
BTPOGP
ONPOGP

Good (>25)

Fig. 1. Student performance histogram for different grading policies
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the students performing as good or above average)
was not significantly different from the other two
grading policies, its performance was more compar-
able to the TPOGP than OPOGP.

To gain more insight, we continue analyzing the
impact of grading policies with respect to the pre-
viously considered factors and subgroups.

3.5 Analysis based on gender

No statistically significant difference was observed
between the male and female students’ final exam-
ination performance in any of the homework grad-
ing policies. The corresponding ANOVA results,
along with average final examination grades and
standard deviations for each subgroup, are shown
in Table 5.

3.6 Analysis based on age

The summary results for the analysis based on age
subgroups are shown in Table 6. The only signifi-
cant difference between the age groups was observed
in the OPOGP where adult students performed

Table 5. Summary results based on gender

worse than non-adult students under this policy.
This result is interesting when it is viewed collec-
tively with the fact that adult students overall
performed worse than non-adult students in the
final examination as previously pointed out in
Section 3.3. This difference is only significant in
the OPOGP, which clearly puts adult students at a
disadvantage. In other grading policies, adult stu-
dents’ performance was much better and compar-
able to the performance of the non-adult students.

3.7 Analysis based on transfer status

Table 7 shows the summary analysis results based
on the transfer status subgroups. There does not
seem to be a statistically significant difference in the
performance of the students in the various sub-
groups under any of the grading policies. However,
it should be noted that CC students seemed always
to perform the worst and the TPOGP seemed to
help these students the most. The analysis of var-
iance within each subgroup showed that while the
FTIC and OT subgroups are not significantly

Number of Average final SD final exam.

Grading policy Gender students exam. grade grade ANOVA

OPOGP Male 98 20.6 4.28 F(1,109)<0.01, p = 0.99
Female 13 20.5 5.38

TPOGP Male 101 22.0 3.99 F(1,109) = 1.257, p = 0.26
Female 10 23.5 4.22

NPNGP Male 85 21.6 4.06 F(1,94) =1.985, p = 0.16
Female 11 23.4 3.59

Table 6. Summary results based on age

Number of Average final SD final

Grading policy Age students exam. grade exam. grade ANOVA

OPOGP Adult 58 19.1 4.00 F(1,109) = 15.645, p < 0.01
Non-adult 53 22.2 4.29

TPOGP Adult 59 21.8 3.88 F(1,109) = 0.944, p = 0.33
Non-adult 52 22.5 4.16

NPNGP Adult 45 21.4 4.07 F(1,94) =0.741, p = 0.39
Non-adult 51 22.1 4.01

Table 7. Summary results based on transfer status
Transfer Number of Average final SD final ANOVA

Grading policy status students exam. grade exam. grade

OPOGP FTIC 50 20.9 4.05 F(2,108) =2.197, p = 0.12
CC 30 19.2 4.15
oT 31 21.4 4.95

TPOGP FTIC 57 22.3 4.15 F(2,108) = 1.289, p = 0.28
CC 39 21.5 3.99
oT 15 23.4 342

NPNGP FTIC 41 21.8 3.56 F(2,93) = 2.506, p = 0.09
CC 31 20.7 3.95
oT 24 23.1 4.61
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affected by the homework grading policy [F(2,145)
1.643, p = 0.20; F(2,67) = 1.485, p = 0.23,
respectively], the CC subgroup showed a somewhat
significant difference [F(2,97) = 2.852, p = 0.06)].
Post hoc analysis using the Tukey—Kramer method
showed no significant difference in the means,
though it should be noted that the difference
between TPOGP and OPOGP at 2.305 is very
close to the minimum significant difference (MSD)
at 2.327. This result is at least partially a conse-
quence of the demographics of the students in our
dataset. Approximately 81% of CC students are also
adult students who were previously found to per-
form better under the TPOGP and the NPNGP.

3.8 Analysis based on prerequisite GPA

Summary results in Table 8 clearly demonstrate that
students with PR-GPA > 3.0 performed better
under all grading policies. This is not surprising
considering the previous results in Table 4 in Section
3.3 regarding this subgroup. Further analysis within
each student group provided some interesting
results. While the three different homework grading
policies did not show a significant difference in the
final examination grades of students with a PR-—
GPA > 3.0[F(2,141) = 2.214, p = 0.12], the effect of
homework grading policy was a significant factor

Table 8. Summary results based on PR-GPA

for students with PR-GPA < 3.0 [F(2,171) = 4.004,
p = 0.02]. Post Hoc comparisons using the Tukey—
Kramer method indicated that the average final
examination scores with the TPOGP (M = 20.9,
SD = 3.85) is significantly higher than the average
scores with the OPOGP (M = 18.9, SD = 3.93).
Figure 2 shows a histogram of student performance
on the final examination for students with a course
PR-GPA < 3.0. Note that the proportion of stu-
dents whose performance was good and above
average with TPOGP is visibly higher than the
OPOGP. This difference is less prevalent in the
case of the comparison between NPNGP and
OPOGP, but is still discernable.

3.9 What type of student-learning is impacted?

We also collected data regarding student learning at
the low and high levels of Bloom’s taxonomy. The
homework problems assigned for collection per-
tained mostly to low-level Bloom’s taxonomy.
Considering the significant differences in final exam-
ination performance regarding age, PR-GPA and
homework grading policy, we further investigated
these factors to determine if the difference in exam-
ination performance can be isolated to questions
related to low or high levels of Bloom’s taxonomy.

The results of the analysis based on age are shown

Number of Average final SD final
Grading policy PR-GPA students exam. grade exam. grade ANOVA
OPOGP PR-GPA > 3.0 52 224 393 F(1,109) = 20.038,p < 0.01
PR-GPA <3.0 59 18.9 4.20
TPOGP PR-GPA > 3.0 45 24.0 3.64 F(1,109) = 18.803, p < 0.01
PR-GPA <3.0 66 20.9 3.85
NPNGP PR-GPA > 3.0 47 233 3.52 F(1,94) = 14.460, p < 0.01
PR-GPA <3.0 49 20.3 4.00
60
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Fig. 2. Performance histogram of students with average PR-GPA < 3.0 for different grading policies.
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Table 9. Summary results based on age

Learning Number of Average final SD final

level Age students exam. grade exam. grade ANOVA

Low Non-adult 156 11.4 2.37 F(1,316) = 7.396, p < 0.01
Adult 162 10.7 2.34

High Non-adult 156 10.9 2.25 F(1,316) = 9.903, p < 0.01
Adult 162 10.0 2.53

Table 10. Summary results based on PR-GPA

Learning PR-GPA Number of students Average final exam. SD final exam. ANOVA

level grade grade

Low GPA > 3.0 144 11.8 2.27 F(1,316) =29.380, p < 0.01
GPA <3.0 174 10.4 2.29

High GPA > 3.0 144 114 2.14 F(1,316) = 44.749, p < 0.01
GPA <3.0 174 9.6 2.39

in Table 9 and indicates that the difference in
performance was in both the low and the high
level questions. The same conclusion can be drawn
from the analysis based on the PR-GPA factor. The
results of this analysis are shown in Table 10.

The analysis regarding homework grading policy
produced more interesting results than the age and
PR-GPA factors. The ANOVA conducted shows
no significant difference between the three grading
policies regarding the number of correct answers to
questions at the high level of Bloom’s taxonomy
[F(2,315)=1.823, p=0.16]. On the other hand, there
is a significant difference between these grading
policies when the correct answers to questions at
the low level of Bloom’s taxonomy are considered
[F(2,315) = 5.615, p <0.01]. Post hoc comparisons
using the Tukey-Kramer method indicated once
again that the average final examination scores

with the TPOGP (M = 11.5, SD = 2.28) is signifi-
cantly higher than the average scores with the
OPOGP (M = 10.5, SD = 2.44). No significant
differences in average examination scores were
detected between NPNGP and the other two grad-
ing policies. Figure 3 shows student performance on
low level Bloom’s taxonomy questions for different
grading policies. Note again the significantly higher
proportion of students whose performance was
above average or good for the TPOGP and the
NPNGP case. Clearly the OPOGP was not as
favorable as the other two grading policies as far
as correctly answering the questions at the low level
Bloom’s taxonomy are concerned.

3.10 Summary discussion of results

Similar to the previous work [5-6] in this area, our
results indicate that collecting homework for a
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Fig. 3. Performance histogram of student performance on low level Bloom’s taxonomy questions for different grading
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grade does not affect student performance.
Nowhere in our analysis were we able to identify a
subgroup or subgroups that performed differently
under the NPNGP and the TPOGP or OPOGP.
However, we did notice that the grading policy
OPOGP, where one homework problem is assigned
for collection and graded, performs significantly
worse than the grading policy TPOGP, where
three problems were assigned for collection and
one problem was graded. We believe that this is
simply because one-problem homework makes it
extremely easy for students to copy and such
practices are known to greatly degrade student
performance [18-19].

The most successful grading policy is where three
homework problems are assigned for collection and
only one is graded, especially for particular sub-
groups such as the students with a PR-GPA < 3.0
and adult students. In almost all cases, this policy
had better average performance than the no graded
homework policy, albeit not statistically significant.

Based on the overall analysis of the data, we are
inclined to believe that student performance is attrib-
uted to the amount of practice students are getting. In
the NPNGP, the students practiced during class
time through the use of personal response systems
for reviewing pre-requisite knowledge and checking
end-of-topic knowledge. In the TPOGP, one out of
three problems was graded but the additional home-
work problems students had to solve provided the
extra practice. Students under the OPOGP ecither
did not get sufficient practice or failed to devote the
necessary time and effort to the problem, and there-
fore performed consistently worse than the students
subjected to other grading policies. This belief is
further supported by the finding that students with a
PR-GPA > 3.0 were not affected by the grading
policy at all as these students are believed to be
sufficiently motivated to get adequate practice with-
out the graded homework incentive.

Another interesting observation from the data is
that there was no subgroup that was more or less
inclined to turn in homework. Students in all sub-
groups submitted on average 88-92% of the home-
work, which is fairly high. The high submission rate
may be attributed to the junior level standing of the
students involved, most of whom have mastered
effective study habits. The latter may also be one of
the reasons why the no graded homework policy
performed comparably to graded homework poli-
cies as students knew what and how much to study
to master the material.

In terms of student learning, we detected no
significant difference between the grading policies
for questions in the high levels of Bloom’s taxon-
omy. These are the types of questions that were not
covered in either the homework problems assigned

for collection or the in-class exercises used in the
NPNGP. However, questions in the low level
Bloom’s taxonomy (similar to the homework
assigned for collection and in-class exercises) were
answered better by the students in the TPOGP. In
terms of the comparisons within age and PR-GPA
subgroups, significant performance difference was
at both the high and low levels of the Bloom’s
taxonomy.

The results of this summary discussion must be
considered in conjunction with the limitations of the
study. The students considered in the study are
junior level Mechanical Engineering students who
are required to have a 2.5 GPA in mathematics and
natural science course requirements to be accepted
to the program. As mentioned before, these students
are more likely to have some level of established
effective study habits compared with entry level
freshman and may perform equally well when the
structure provided by weekly homework is absent.
Furthermore, the course in which the study was
conducted is a medium size course (40-70 students),
which allows some degree of in-class hands-on
exercises and a higher degree of in-class discussion
compared with very large courses with 200-300
students. The generalization of these results requires
a more extensive study involving students from
different departments, courses at different levels,
and different class sizes.

4. Conclusions

In this paper, we reported on an in-depth study to
understand the effects homework grading policies
on student performance measured by a multiple-
choice final examination. The study is based on data
from more than 300 students over a period of three
years in six different semesters taught by the same
instructor where the only difference over the seme-
sters was the homework grading policy. We max-
imized the reliability of the data by gathering it from
official student records and using no self-reported
information. The primary performance measure
used in the study was a multiple-choice examina-
tion, which effectively eliminates any possible grad-
ing bias.

We found no conclusive evidence that grading
homework improves student performance within
the specific cohort of students involved in the
study. Our results also indicate that subjecting
students to practice problems either in class or as
homework significantly improves student perfor-
mance especially for some student subgroups. How-
ever, even if there does not seem to be convincing
evidence that graded homework improves student
performance, faculty use graded homework as an
early indicator of how the overall class is doing and
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the students’ level of understanding. Understand-
ably, faculty may be reluctant to eliminate graded
homework. However, if resources are scarce, and
faculty do decide to eliminate graded homework,
results from this study show that we are not doing a
disservice to our students as long as sufficient
opportunities for practicing new concepts are avail-
able and expected.
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