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The self-evaluation and revision method for homework: a homework method
for metacognition improves post-secondary engineering students’ attitudes
towards homework

Abstract

Traditional methods for grading and returning corrected homework to students do not require the
student to determine how they erred, learn how to avoid repeat errors, or revise and improve their
work. Educators know that multiple focused reviews of material are often required for learning
analytically difficult material. Even when educators provide detailed feedback and corrections,
many students look at the grade on a homework assignment without review and put it away until
exam study time. The result is a missed opportunity for the student to more fully understand details
they have yet to master, and the time the instructor spent making corrections is wasted.

In the self-evaluation and revision method for student homework students complete their
homework and submit an electronic copy. A solution is then given to students who mark and
correct their work, give their original work a grade, and submit the self-evaluated and reviewed
work. This system applies a direct principle for good undergraduate engineering practice: it
provides prompt feedback and it also applies three indirect principles by developing cooperation
among students, encouraging active learning, and communicating high expectations.

The purpose of this study is to investigate the effect of the self-evaluation and revision homework
system on student learning and attitude for three mechanical engineering courses at the United
States Military Academy (USMA) at West Point, NY. A fourth-year course on vibration
engineering across five semesters that has implemented the system over several years (n=49, 34,
37, 43, 16 students), a fourth-year course on control systems across a single year (n=34) and a
third-year course on rigid body dynamics across one semester (n=38) are included in the study.
The students in the courses were surveyed multiple times during the semester to determine if there
had been any changes in their attitude toward the method within a semester and between courses.

Introduction

Homework is a part of the academic experience that no one seems to like. To students, homework
represents a burden of time, energy and often frustration. To faculty, homework also represents a
burden—instructors must find, write, and assign homework. Then they must assist students who
visit them during office hours. And if the homework is to be graded, they must grade it or pay a
teaching assistant to do so for them. Even then, the work associated with homework is not over.
Many faculty have experienced visits from students who are confused by the grading or who object
to some aspect of their grade. However, homework also represents a primary way that student’s
learn new material. Additionally, homework that achieves elements of metacognition has been
proven to increase learning[1].

This is a study of a method that enforces self-evaluated and revised student homework that was
used at the United States Military Academy (USMA) over the course of four years in upper level
mechanical engineering classes. Students completed a homework assignment by the due date.



They then scanned and digitally submitted their work to the instructor (via email or an online
submission portal through a Learning Management System). This established a record of what
they accomplished on their own. After the initial due date had passed, the instructor published a
solution. Students then reviewed the solution, marked their own errors, and made corrections
within their homework. After completing all the corrections, they assessed their overall
understanding of the material and assigned a letter grade (e.g. a A- or a C+). They then submitted
their corrected, revised, and graded copy prior to a final due date a few days after the first due date,
usually in hard copy. A certain percentage of the points is based on their first attempt, and the
remaining points are given based on the quality of their corrections.

Background and motivation

Strong evidence suggests that learning highly technical and abstract information requires multiple
repetitions with students attending to the details as well as accessing higher levels on Bloom’s
taxonomy of the cognitive domain. Graded assignments must be deliberate and often are the only
practical way to both assess and reinforce course material[2]. Further, a student’s individual effort
solving problems most strongly related to higher exam performance in a mechanics course[3].
However, finding practices that encourage repeated attention and review are difficult, despite work
that showed that review of tests demonstrated learning after the test[4].

While the utility of homework in primary and secondary education has been in doubt throughout
the years[5], it has been an effective tool at the post-secondary level to provide learning beyond
the restricted time for scheduled classes. The platform for homework (online vs paper, writing vs
worked problems, etc.) has had mixed resulted in the literature[6], [7], [16], [17], [8]-[15]. When
homework has been used effectively, it typically required a grade[ 18], self or peer review[19] and
uses metacognitive tools[1], [20]. Chickering and Gamson established seven principles for good
practice in undergraduate education[21]. This study directly follows one (give prompt feedback)
and indirectly supports three of the principles (develop cooperation among students, encourages
active learning, and communicates high expectations).

Homework facilitates learning and it can also be used to assess learning. Students can demonstrate
their mastery of concepts, while self-study allows them to apply knowledge in new ways on
problem sets. The complexity of the problem set encourages students to engage the material
multiple times as well as understand how that material fits into the context of the course. In a
previous study, some of the authors explored a method to enforce completion of homework by
requiring students to re-work homework problems until they were correct[22]. The grade was
based on how many iterations were required for the student to get the correct result. The study
found that the students self-reported high rates of retention. It also found that the method was a
good use of the students’ time despite the potential for it to take more time. Test results, however,
did not show a measurable improvement. Furthermore, this method of homework grading also
created additional time burden for the instructor.

Davis recommended that faculty “give students a chance to improve their writing by rewriting
their papers”[23]. This practice is also valuable for problem sets; students deserve a chance to
improve their problem-solving skills as well. While the value of problem sets is well known,
students seem not to review their work in detail once it is returned to them. Many educators note



the phenomena of students looking for their grade and never looking at their homework again.
Even when students review their work, they tend to focus on the parts they got wrong, rather than
reinforcing the parts that were correct. Detailed feedback without self-correction was equivalent
to no feedback in second language courses[24]. A comprehensive review of all the graded
homework will ensure students review all material.

Not only reviewing material, but also engaging and assessing technical material increases
retention[4], [23]. This study seeks to build on that best practice by lowering the stakes for
completion of a problem set by providing a percentage of the grade for self-evaluation and revision
achieved through deliberating marking all correct and incorrect portions of the work. This
facilitates metacognition, which is believed to increase learning as well as encourage other
behaviors associated with learning such as peer-to-peer collaboration.

The findings related to the use of homework assignments as structured practice of technical skills
for engineering students may relate to the broader concept of metacognition, where the learner
constantly monitors their learning process assimilating new knowledge to existing mental
models[25]. Metacognition is generally broken into two subcomponents: Metacognitive
Knowledge and Metacognitive Regulation[26]. Metacognitive Knowledge refers to a realization
of a student’s own cognitive processes[27], [28]. Metacognitive Regulation addresses a student’s
strategies to oversee their own learning[28]. Within the metacognitive conceptual framework, the
structured review and evaluation of student homework assignments relates to Metacognitive
Regulation shown in fig. 1. More specifically, the student evaluated homework process allows
students an opportunity to monitor task performance through the review of their work, evaluate
their performance by comparing to the ‘approved’ solution, and gives them the tools to control
future problem solving activities to elicit change in their approach. The faculty of the course have
done the metacognitive regulation planning for the students by structuring the homework
evaluation process in a way that allows the other three processes to occur for each graded event.
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Figure 1: Metacognition conceptual framework[26]
methods

Students initially electronically submitted their homework on the given due date and a detailed
“approved” solution is provided by the instructor at the same time. Students then mark errors



against the posted solution and submit both their original work as well as their mark-ups. To ensure
students pay attention to the material, a portion of the overall grade is awarded based on the extent
the material is revised while the majority of the grade is based on the correctness of the original
submission. If students submit and complete and correct first attempt, then they are given full
points without a need for any corrections. If they only have a few small corrections to make, these
can be done quickly. In this case, full points are still awarded for the revision position since their
strong initial effort ensured that minimal corrections were needed. That said, even small “math
errors” require correction in the hopes that these types of errors will be avoided in the future, and
as an incentive for the students to check their work prior to turn-in. A key requirement of
successfully using this method is that the corrected and revised student work needs to be
distinguishable from the original work by the grader. All the classes using the method in this study
require that corrections be made in red ink to clearly distinguish it from the student’s original. The
purpose of the original digital submission is to document the work before the student begins
corrections and revisions. It is kept as a deterrent to cheating; students know that any alteration of
the original work can be detected. In practice, the instructors have no need to consult the original
submission unless there is suspicion of cheating.

The study focused on the self-evaluation and revision method in three undergraduate mechanical
engineering courses: dynamics, vibrations, and controls. Dynamics is taught to juniors, while
vibrations and controls is traditionally taught to seniors. At West Point, all mechanical engineers
are required to take Dynamics, while they may choose between vibrations and controls. Further,
the self-evaluation and revision method had been used for multiple years in the vibrations course,
while it was re-implemented in both dynamics (it had previously been used in 2013) and newly
implemented in controls.

Every course had several homework assignments due per semester. These required about two to
four hours of work from the students. Students spent between five- and thirty-minutes working on
corrections and revisions. Due to differences in the structure of the course, the self-evaluation and
revision method was used differently in every course. Table 1 shows the allocation of points for
the original submission as well as the self-evaluation and revision.

Table 1: Point allocation and percentage of mixed-use with traditional grading method
MC486 MC306 XE472
(Vibrations) (Dynamics) (Controls)
Original submission 67% 75% 70%
Graded & Revised submission 33% 25% 30%
% of problem sets that used the 100% 75% 100%
technique

Data was collected from three courses at varying times (five years for one course, and a single year
for two other courses). Data was collected at a mid-point in the course and at the end of the course.
Data presented is a summary of the end of course data, collected through the USMA course-end



survey system to ensure student anonymity. While the self-evaluation and revision method was
used in teaching dynamics in 2013, end of course survey questions differed from those of the
current study. However, student comments from that year are included. A summary of when the
self-evaluation and revision method was used is presented in Table 2.

In order to determine student perception and attitudes about the technique, a series of questions
were developed to determine the impact of the self-evaluation and revision method on student
learning, motivation, and attitudes. These surveys were administered at least once during the
semester (usually near the midpoint) and during a course end survey. Recruitment was voluntary.
Students who did not want to participate did not have to take the survey. Data was collected on
anonymous papers handed out during class for the mid-year survey. Furthermore, the course end
survey system anonymizes responses to the questions for both courses and sections within courses.
Questions are listed in Table 2.

Table 2: Questions used in the student survey and when it was administered. Semesters are
listed as the academic year and then the term (YY-T). Courses are listed using their codes.

Question 13-2 18-1 18-2 19-1 19-2 20-1
Q1: The Self-Correcting Method MC486 | XE472 | MC486 | MC486, | MC486
helped me learn the material better MC306

Q2: The Self-Correcting Method MC486 | XE472 | MC486 | MC486, | MC486
increased my motivation to MC306

successfully complete the
homework the first time.

Q3: The Self-Correcting Method MC486 | XE472 | MC486 | MC486, | MC486
was a good use of my time MC306

Q4: The Self-Correcting Method MC486 | MC486, | MC486
helped me review topics that I need MC306

to know

QS5: The Selt-Correcting Method MC486 | MC486, | MC486
reduced my anxiety about grades. MC306

Q6: The Selt-Correcting Method MC486 | MC486, | MC486
reduced time required to study for MC306

exams and the final.




Q7: The Selt-Correcting Method MC486 | MC486, | MC486
helped me learn better than MC306
traditional homework methods.

Q8: The Selt-Correcting Method MC486
makes me aware of my

own problem-solving thought
process

Since the primary motivation for introducing this new method of completing homework was
improving student learning, we asked three questions about this. Q1 was a relatively open-ended
question that asked students if the method a good way to learn the material, in general. Q4 was
designed to determine if reviewing the questions soon after getting them wrong helps the students.
Q7 specifically asked students to compare the self-evaluation and revision method to standard
homework grading methods in terms of student learning.

Q2 assesses whether the method motivates students to complete the homework successfully the
first time. It compares this homework grading method to the method described in the previous
study[22]. In the previous study, students were required to rework problems until they got them
correct, using both a point penalty and a time penalty as motivators.

Q3 and Q6 assess the impact the method had on students’ time management. The first reason this
is of interest is that students are quite busy, and we do not wish to arbitrarily make them even
busier. Secondly, the instructors were concerned that if the time burden was too high, that it would
erode the students’ attitudes about the method, and therefore erode its effectiveness. Finally, Q6
assesses whether reviewing the homework topics after it was due results in a more efficient
studying for exams.

Q5 measures whether the self-evaluation and revision method had a positive impact students’
anxiety about grades, which can be significant in these courses, at least anecdotally, based on
conversations with students. Q8 attempted to determine if the method helped students learn about
themselves as well as about the homework topic.

Notes to future users

There are several aspects of this technique that the authors learned over the course of time as
different features emerged in the courses that adopted the method. The first consideration is the
quality and thoroughness of the instructor-published solution. Since problems are rarely assigned
straight from the textbook, ready-made solutions are not available, and the instructor must generate
their own solutions. It also avoids the problem of publishing a textbook solution to students.
Instructors must consider the level of detail they provide to the students in the solution. As experts
in their field, sometimes instructors provide efficient solutions that skip simple steps. In the
author’s experience, this often causes questions and confusion; a thorough solution that does not
skip steps was found to be best. Some instructors would also provide commentary during different
parts of the solution writing process, either referring to comments or discussion from class, or
highlighting particularly tricky areas. These annotated solutions can contain many of the comments



that the graders would inevitably write on many different student papers if they were doing
standard grading. With the self-correcting method, these comments are given only once, up front,
in a solution.

There is therefore a significant upfront cost associated with preparing these solutions, although
this work can be performed by a teaching assistant if one is available. It may seem this work is
wasted, since students will be able to share the solution with online repositories or with students
who take the course in the future. Our experience has been that even when an instructor solution
is not present, a solution already exists and new problems must be generated regardless of
instructor solutions. More time is spent in crafting a problem that addresses the nuances of the
material than the solution. Also, this system almost ensures the solution is shared, which helps
educators recognize the need to craft new problems, since informal solutions from outstanding
student work is already shared. Experience shows this not to be too much of a time burden
compared to generating new problems and solutions for the instructor to grade from. There are
secondary benefits to a high-quality solution in-and-of itself as it sets a high standard for student
work. It models quality work and inspires students to ensure their own homework submission are
neat.

Using this self-evaluation and revision method changes how grading is performed by the instructor
or grader (in cases where a teaching assistant performs the grading). There are two separate
elements to grading the final submission, but they can be performed simultaneously. The first
element of grading is to review the corrections that the student made. The grader must check that
the original student work was corrected or modified so as to reflect a corrected understanding of
the concept. In-line corrections are preferred, which usually requires the student to space their
original work out appropriately, and neatness is rewarded. If the original submission is almost
completely worked, the “correction” largely becomes an aided rework of the problem. At this
point, copying of the solution is possible, but discouraged. In such a situation, the student would
get a very low grade on the original submission and then get a very high grade on the “corrections”
portion of their submission. Given the weighting between each assignment, the overall grade is
still failing. In either case, the first part of the grading is to assign a score to the corrections
themselves based on how complete and accurate the corrections are.

The second element of grading the final submissions is to confirm or revise the students’ own self-
assessment (when they assign a letter grade to their complete homework set). This self-assessment
provides an indication of the student’s comfort level with the material. Furthermore, it reinforces
the habit of self-reflection, which is a key component of developing as leaders of character.
Finally, we feel that this is an important aspect of metacognitive regulation, where students must
evaluate their work as objectively as possible[28]. However, instructors rarely take these scores
at face value. After reviewing the extent of the corrections and the types of mistakes that the
students made, it is relatively easy to assess whether or not the students’ self-grades are accurate.
If they are not, then the grader simply revises the grade and replaces it with something more
representative of what they should have given themselves in the first place. In our experience, it is
equally common for the grader to adjust a self-graded score up as it is to adjust the score down.
Over time, in our experience, the students get a little better at assessing their own work, but an
experienced grader is always needed.



Although the two-part grading might sound like it increases the grading workload, it typically does
not. It is usually more efficient to review their self-corrections than to grade a homework set from
scratch. That said, for very low enrollment courses, the upfront cost of making a high-quality
solution for the student can outweigh any efficiencies gained after the final submission. For larger
enrollment courses, it can reduce the overall grading burden substantially because the work of
identifying the mistakes and then correcting them has been done by the student. In our experience,
the breakeven point is about 20 students--for courses smaller than 20 students, it is probably more
work to effectively run the self-correcting method, and for courses with more than 20 students, it
is less work to have the student self-correct. The method is most useful in courses like dynamics
where the problems are complex, and the concepts are difficult. It mitigates the need for the grader
to follow calculations step-by-step in search of errors—the student should do this, not the grader.

How the grading method is introduced is important. Students are typically provided with a hard
copy of the instructions on the first day of class and then the instructor dedicates ten minutes of
class to clearly detail how it works. While doing so, the instructor also takes care to extol the merits
and benefits of the method. This helps to put the students’ concerns about it to rest, and it also
provides an opportunity to emphasize the motivation for using this method (that instructors firmly
believe the students will learn more by doing it).

There are inevitably some special situations that also need to be addressed. For example, a common
question is what happens if someone gets a perfect score on the first submission--do they get zero
points on the revision? In this situation, they get full points on the revision as well for obvious
reasons. High achieving students can cause other issues to arise. First, occasionally a student will
work well in advance of his or her peers and find an error in the instructor-provided solution. When
this occurs, the student who identifies the error is rewarded with a few bonus points. The instructors
then correct the solution and repost it. Additionally, sometimes students will create valid solutions
using a different method. If they simply arrive at the right answer using a different approach, they
naturally get full credit. But if they are willing to prepare a version of the solution for public
dissemination for the benefit of their peers, they can also be compensated for their time with
additional points. It is possible to produce the correct answer, but the method or calculations are
not correct. Students must do more than simply comparing their final answer to the solution—they
must compare solution methods.

Another special case deals with student-written code. The courses in this study utilize MATLAB®,
and when there is a coding portion of a homework assignment, the students are expected to publish
their code with appropriate comments and section breaks. The instructor also provides published
code as well. In order for the students receive full credit on their revisions/corrections, they need
to correct their code and get it working properly. We strongly prefer that students fix their own
code rather than simply copy and paste code from the instructor solution. Therefore, copying code
from the instructor results in a significant point deduction for the revision/correction portion of the
homework. Furthermore, since students cannot use “red ink’ in their code in order to denote which
portions are revised from their original submission, they must clearly comment sections where
they have applied revisions.

Results and discussion



The first and most important question is whether students benefit from using this method. The
easiest way to gauge this is by directly asking students whether they prefer the self-evaluation
and revision method to standard grading methods. While this is not the most accurate, it does
provide a good starting point for determine the efficacy of the method. Students showed a
preference for the method, as depicted in fig. 2. MC306 is the only course that shows a weak
preference. This could be due to younger students taking the course, or the method was deployed
poorly. Instructors for MC306 had never previously used the self-evaluation and revision
method in AY19-1, while instructors had used the method previously in all other courses. Initial
solutions for MC306 were of poorer quality, which could have started students with a bad image
of the method. All courses also showed some level of students who did not favor the method.
This could be due to some student experience/preference that will never favor this method or just
to general student dissatisfaction.

Do you prefer the Self Evaluatlon and Revision method?
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Figure 2: Student responses to the question, “Do you prefer the self-correcting problem set
method?”” across multiple courses and multiple semesters.

Students showed a positive attitude for the self-evaluation and revision method (see fig. 3).
Students rated Q1, Q4, and Q5 highest, indicating that students felt the method was effective.
Results from Q4 highlight the metacognitive nature of the revision and supports the conclusion
that students were able to better target their studies for those areas with which they needed the
most help.

Q2 results indicate that students put in less effort initially, or at least their motivation for the first
attempt was reduced. This, however, may indicate that better learning was occurring as students
structured the work knowing they would review it. This could indicate students did a good attempt
but came back to the revision motivated to make changes. It could also indicate that effort was
low, but corresponding decrease in test scores does not match a decrease in performance.



End of Course Survey Data

[The Self Evaluation and Revision Method helped me learn the material better (n=130)

Q1

[The Self Evaluation and Revision Method increased my motivation to successfully complete the homework the first time (n=130)
Q2

[The Self Evaluation and Revision Method was a good use of my time (n=130)
Q3

[The Self Evaluation and Revision Method helped me review topics that | need to know (n=108)

Q4

[The Self Evaluation and Revision Method reduced anxiety about my grades (n=108)

Survey question

Q5

[The Self Evaluation and Revision Method reduced time required to study for exams and the final (n=108)
o [ :
[The Self Evaluation and Revision Method helped me learn better than traditional homework methods (n=108)

o | :

o

1 2 3
Likert Scale

Figure 3: Student responses across all courses in the study collected during the end of course
survey. All responses across all courses were weighted equally for each student.

~

Student attitudes for the self-evaluation and revision method improved from early semester to the
end of the term. Early semester surveys were collected between the first third and halfway through
the course. Results are presented in fig. 4. The only question to worsen in terms of attitude was
Q4. Students assessed the method lowest in its ability to provided value for reviewing topics they
did not need to know. The high Likert score but lowest value relative to the survey shows that it
may have forced students to review all material, rather than the more targeted review of just what
they needed. Further study is needed to determine if that is the case. The largest increase occurred
in survey questions came from Q2, with an increase from 3.325 to 3.755.



Survey question

Figure 4: Student responses from early semester to course end. Only courses that had early and
end of course data is included. All responses across all courses were weighted equally for each
student. Early semester survey was conducted between the first third and half of the course.
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[The Self Evaluation and Revision Method helped me learn the material better
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[The Self Evaluation and Revision Method increased my motivation to successfully complete the homework the first time
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(n=119)
[The Self Evaluation and Revision Method was a good use of my time
n=108)
(n=119)
[The Self Evaluation and Revision Method helped me review topics that | need to know
n=75)
n=72)

[The Self Evaluation and Revision Method reduced anxiety about my grades
(n=75)
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[The Self Evaluation and Revision Method helped me learn better than traditional homework methods
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Feedback from students

Themes emerge from the analysis of end-of-course written responses. By far the most common
theme is that students appreciate the opportunity to learn from their mistakes. Less frequently,
students recognize that the review was beneficial even though it was forced. A small number of
students mentioned an appreciation for the opportunity to “get it right,” i.e. they valued the

completeness and correctness of their work.

Two comments from a dynamics class highlight the benefits of the method:

Other positive comments revealed that students liked the method for multiple reasons:

“I liked the problem set grading method. It actually stimulated my learning, because I
had to go back and make corrections. I can honestly say without a doubt it contributed

to my learning immensley [sic].”

“Self-Review of problem sets helped me to better understand the problem method, and
where 1 was making mistakes. Previously I just moved on after each problem set

without reviewing my mistakes.”

Immediate feedback is appreciated.

It helps students self-assess mastery

It emphasizes learning, not just grades.

It makes students responsible for their own learning.



The majority of student feedback is positive, but a small number of students prefer the traditional
grading method and convey the following themes:

It seems like double work, or it takes more time.

It’s not fair because some students grade themselves leniently [sic].

In general, these comments help to reinforce instructor satisfaction with the method as well as
demonstrate that the metacognitive framework for better learning seems to be supported.

Survey of instructors

Instructors who taught using the self-evaluation and revision method were surveyed about their
perceptions. Six instructors responded. The instructors were asked questions that correspond to the
student questions Q1 through Q7. Responses were on a Likert scale from “Strongly Disagree” to
“Strongly Agree.” Responses were converted to numerical scores from 1 to 5. Results are listed in
Table 3. Instructors were more favorable toward the method than students on all seven questions.

Table 3: Corresponding questions of the instructor survey. N=6.

Question Average
(scale 1-5)

Q1: The Self-Correcting Method helped my students learn the material better 4.2

Q2: The Self-Correcting Method increased my students’ motivation to 33

successfully complete the homework the first time

Q3: The Self-Correcting Method was a good use of my students’ time 4.5

Q4: The Self-Correcting Method helped my students review topics that they 4.5

need to know

Q5: The Self-Correcting Method reduced my students’ anxiety about grades 3.8

Q6: The Self-Correcting Method reduced time students spent studying for 4.0

exams

Q7: The Self-Correcting Method helped my students learn better than 4.4

traditional homework grading methods

Instructor scores greater than students are likely associated with pre-existing bias that the method
is beneficial, since instructors chose to use the method in their courses. However, it does show
that all instructors who implemented this system prefer it to traditional methods.



Instructors were asked three additional questions. Responses are listed in Table 4. The instructors
indicated agreement with Q8 and Q9, but disagreement with Q10. Concerns about cheating are
reasonable, especially since an instructor solution is given out to all students. Subsequent iterations
of the course need to use unique homework to ensure that approved solutions are not used prior to
the homework submission.

Table 4: Additional questions of the instructor survey. N=6.

Question Average
(scale 1-5)
Q8: On average I spend less time grading problem sets with this method than 4.3

with traditional grading methods

Q9: The Self-Correcting Method helps me emphasize the value of complete 4.5
and correct work to my students

Q10: I am concerned that the Self-Correcting Method introduces opportunities 2.3
for students to cheat

Instructors were asked “For classes you taught using the Self-Correcting Method for problem sets,
did you prefer it over the standard instructor-correcting homework grading method?” All
instructors responded “Yes.” Immediately following this question instructors were asked why they
preferred or did not prefer it. Even with only six instructors, a comprehensive list of features of
the method were documented in their responses, see Table 5. Comments that favor the method are
coded green; neutral comments are coded yellow, comments against the method are coded pink.

Table 5: Themes contained in instructor survey. N=6.

Student-Centered themes Count | Positive | Neutral | Negative
Feedback is timely 2
Help is targeted 1
Students learn from mistakes 2
Students engage more 2

Encourages students to take responsibility for | 1
learning

Students see a model solution 2

Benefits more mature students 1




Struggling students were not thorough 1

Instructor-Centered themes Count | Positive | Neutral | Negative

Relieves grading burden 2 (positive) 1

Helps instructor evaluate student mastery | 1
(positive)

Does not help Instructor evaluate mastery | 1
(negative)

Other impacts of the self-evaluation and revision method

In the authors’ collective experience, course averages for grades on homework sets is often higher
than course averages for in-class exams. Although not specifically studied, there are seemingly
obvious reasons for this difference. The first reason is that homework is not a timed event, whereas
in-class exams are. Additionally, students can get help from each other and from their instructors
on homework sets, whereas an exam is strictly an individual assignment. We also wished to
determine how the self-evaluation and revision method changed the grades on homework sets, if
at all. In our experience, the average homework grades are higher than the course average for the
exams. Indeed, homework scores appear to be higher using the self-evaluation and revision method
than using standard grading methods, although only a by little (approximately 1%). Data from the
vibrations course is presented in Table 6 that shows the difference. This is typical for courses that
use the self-evaluation and revision method. The primary motivation for using the method is the
increased potential for student engagement and learning.

Table 6: Comparison of grades for MC486 (Vibrations) using a standard homework grading
method (during academic year 2016), and using the self-evaluation and revision method (in
academic year 2018).
Period Event Standard Self-evaluation and revision
(AY16) (AY18)
first block HWs 87.7% 88.8%
Exam 79.6% 86.9%
second block HWs 82.2% 83.4%
Exam 75.6% 77.6%
comprehensive | Final 78.5% 81.1%

A comprehensive evaluation of the method’s ability to increase test scores as a measurement for



learning is still required. Data shows either no change or a small increase in grades (less than 3%
change in average). However, differences in instructors, incoming student grades, and other factors
likely contribute to any variance in the grade data.

Conclusion

The purpose of this paper is to describe an alternative method for assigning and grading homework
problems. The goal is to increase student learning by making them self-evaluate their work, correct
any errors that they identified, which enables them to monitor their own cognitive processes at
multiple levels. It also corrects misconceptions early and can facilitate faster comprehension. The
method also appears to improve students’ attitudes. There seem to be differences between courses,
but further study is required to determine if the differences are due to student grade level, instructor
training with the method, or some other factor related to the course material. There are some
drawbacks to the method including the increased possibility for student cheating, but nonetheless
instructors preferred the method overwhelmingly.
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