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ASSESSING THE EFFECTIVENESS OF EXAM WRAPPERS
IN A QUANTITATIVE BUSINESS COURSE

Xu Hartling, Salem State University
ABSTRACT

Exam wrappers are an evidence-based pedagogy and an effective approach for student
reflection. In a quantitative business course at Salem State University, it was frequently and commonly
observed that students made mistakes in their previous homework or exams and tended to repeat those
mistakes on later exams. This observation raised a lot of questions on how students worked on their
homework and how they prepared for the exams. Students may not spend sufficient time in reflecting
and improving their mastering of topics covered in previous homework or exams. In order to increase
student success in this quantitative business course, exam wrappers were developed and adopted. This
paper studies the effectiveness of exam wrappers in student reflection measured by students’ exam
performance. Preliminary results showed that the majority of students improved their exam
performance after implementing exam wrappers. The results also showed that students in the lower
grade group tended to benefit more from using exam wrappers which may shed light on using exam
wrappers to improve DFW rates in some challenging business core courses. Additionally, a lot of
positive behavior changes were observed among students, which were all related to self-awareness
and self-assessment in metacognition. Therefore, exam wrappers could be a new and innovative way to
increase student engagement.
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INTRODUCTION

In the business school, students may have the most challenges with quantitative courses. In the
XXX School of Business at XXX University, ODS 333 Operations and Logistics Management covers
many quantitative topics such as linear programming. ODS 333 is considered as one of the most
challenging core courses by both faculty members and students in the business school. In this course,
students are typically assessed by various ways including homework, quizzes, and exams. Although
similar questions are given in their exams, students often repeat their mistakes made in previous
homework or quizzes. This may suggest that students do not spend sufficient time in reflecting and
improving their mastering of topics previously covered. It may also suggest that students need to
reconsider their study habits and exam preparations.

The ability of thinking about thinking — metacognition has been identified as a key component in
teaching and learning. There are many studies emphasizing the importance of raising metacognitive
awareness and using metacognitive approach in education (Djudin, 2017; Poo & Funn, 2017; Breed &
Bailey, 2018; Cunningham et al., 2016; Millis, 2016; Siegesmund, 2017; Batson, 2018; Maduabuchi &
Angela, 2016.). There are many ways to increase students’ metacognition at a pedagogical level. For
example, homework and exam wrappers, pass/fail homework, homework abstracts, self-graded
homework, and self-directed homework are five methods of encouraging metacognition and/or
reflection found in engineering education literature (Roberts, 2017). Developed by Lovett, an exam
wrapper provides students with a structured reflection opportunity about exam performance. It
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encourages students to look more closely at their returned exams by asking questions about how they
prepared, where and why they lost points, and what they planned to do differently for future exams
(Lovett, 2013).

Previous studies showed that exam wrappers provide students an intervention to evaluate their
learning and to seek for ways for improvement. Exam wrappers address several components of
metacognition including assessing strengths and weaknesses, performance evaluation, strategy
identification, and creation of behavioral adjustments. They are easy to adopt across different courses
and different disciplines. Furthermore, exam wrappers are teacher friendly because they do not take up
much class time; they are also student friendly because they do not require much time on the part of
students.

Several studies found exam wrappers to be a valued and effective post-exam reflection tool for
improving students’ self-reported study habits and students in different grade groups might benefit
most from using exam wrappers. For example, exam wrappers were adopted in various engineering
courses and found to be highly effective (Chen, 2016). Especially for students who performed the
poorest on the first exam, they improved to nearly achieving the class average on the final exam. In
another study, exam wrapper assignments were offered as extra credit after the first three exams in a
large introductory Food Science and Human Nutrition course. This study found a modest relationship
between use of study strategies and improved exam performance particularly for students with a B
exam average, suggesting that students in the middle of the grade distribution may benefit most from
this type of intervention (Gezer-Templeton et al., 2017).

The benefits of using exam wrappers are not only limited to increase exam scores. Exam
wrappers prompt students to review their graded assignments and exams and encourage students to
reconsider their study habits and preparations thus make an adjustment to study habits. Students who
proactively took the steps for adjustment tend to perceive better outcomes. Exam wrappers are also
proven to provide information about students’ understanding of content and level of skills so that
appropriate measures and actions can be taken to help students who are struggling in the course.

In order to teach students to be metacognitive learners and create a classroom culture grounded
in metacognition therefore ultimately increase student success and help them improve their academic
performance, a three-part exam wrapper was developed to use in ODS 333. The first part is to show
students a personal prognosis inventory list and ask them to check the items they have used in exam
preparation and write down the percentage of their time spent on them. The second part asks students
to report the percentage of points they lost due to various reasons given after they look over their
graded exams. The last part contains two questions to encourage students coming up with plans to
better prepare for the next exam and to work with their professor to facilitate this process.

The exam wrappers were given to three sections of ODS 333 in fall 2018. They were distributed
after the first midterm exam. The total number of students in these three sections was 71, out of which
70 students participated. Students’ academic performance in terms of exam scores was monitored and
tracked before and after using exam wrappers. The results of exam wrappers, Exam 1 (before the exam
wrapper) scores, and Exam 2 (after the exam wrapper) scores were analyzed. The preliminary results
showed that majority of students improved their exam performance after implementing exam
wrappers. Other metrics of assessing the effectiveness of exam wrappers were explored.

METHODOLOGY
Implementation of Exam Wrappers

The XXX School of Business at XXX University has three academic departments and 11
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concentrations including Operations and Decision Sciences (ODS). ODS 333 Operations and
Logistics Management is a core course in the Bertolon School of Business curriculum. The class size
of ODS 333 is small with a cap of 25 students. The majority of the students enrolled in this course are
juniors and seniors. In ODS 333, a small proportion of students are concentrated in ODS, while the
remaining of the student body is in other concentrations. Traditionally, there are eight sections of
ODS 333 each semester taught by both full-time and adjunct faculty members. Students attend two
75-minute lectures per week. ODS 333 is delivered primarily by lectures with some discussion and a
group project.

Since ODS 333 is one of the most challenging courses among all business core courses with
high DFW rates, faculty has implemented various evidence-based pedagogy to increase student
success. For example, MyLab Operations Management — an online teaching and learning platform by
Pearson was adopted in 2017 to engage students with immersive content, tools, and experiences.
Additionally, the Bertolon School of Business provides students with various learning resources
including the peer tutoring service.

In ODS 333, all classes are structured into two segments. There are two 75-minute exams, in
which students are only responsible for materials covered in that specific segment. Each exam is
worth a total of 100 points and is composed of five problem-solving questions with multiple sub
questions. The first segment in ODS 333 contains various topics including operations management,
project management, forecasting, and decision making tools, and waiting line models. The second
segment contains topics of inventory management, supply chain management, and linear
programming models. Linear programming models in the second segment and assessed in the second
exam historically has been the most challenging topic in this course. Both exams take place during
the regularly scheduled class time. Prior to each exam, a comprehensive exam review class was
offered to help students prepare for the exam.

Based on faculty members’ observation, students often repeat their mistakes made in previous
homework and quizzes although similar questions are given in their exams. A reflection activity is
needed especially evidence-based and pedagogical approach. Exam wrappers is an effective tool to
increase metacognition and they ensure students to reflect on three important components of learning:
what they know, how well they know it, and subsequently make choices about future learning
strategies. As a result, an exam wrapper was developed for ODS 333 to increase students’
metacognitive awareness and self-regulated learning. It was used in the fall semester of 2018 in three
sections of ODS 333. There were 71 students in three sections combined. Students were given exam
wrappers in the following class after taking the first exam. Consent forms releasing the data from
both exam wrappers and exam grades were distributed along with the exam wrappers. Students
completed exam wrappers in class and understood that returning exam wrappers was voluntary. A
total of 70 exam wrappers were collected at the end of the class.

Content of Exam Wrappers

The exam wrapper developed in this study includes three parts. The first part is personal
prognosis inventory providing students with a list of behaviors that they should exhibit in order to
succeed in ODS 333. Students were asked to check items they had used and write down the percentage
of their time spent on them. This part of the exam wrapper gives students a chance to reflect on the
efficiency of their exam preparation. Most importantly, the list serves as a guideline of potential
learning strategies students could adopt in the future.

The second part of exam wrapper is to ask students to look over their graded exam and
categorize what kind of mistakes they made and estimate the respective percentages. Mistakes include
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trouble with applying the definitions, lack of understanding of the concepts, not knowing how to
approach the problem, careless mistakes and so on. By going over a list of mistake types, students got
to reflect their exam performance and it was hoped to avoid these mistakes in the future. Additionally,
students were asked to enter how many hours they had spent on preparing for the exam.

The last part of exam wrapper contains two open-ended questions. The first question asks

students to name at least three things they would do differently in preparing for the next exam. For
instance, spending more time, changing a specific study habit, or going to office hours and so on. The
second question asks students to make a suggestion to their professor on how to help them learn better
and prepare better for the next exam. Both questions were designed to provide students and faculty a
path forward making collaborated efforts to achieve academic and teaching excellence.
Special consideration was made when designing the first two parts of the exam wrapper. In the first
and second parts, students not only need to check off the listed items, they also need to estimate a
percentage of time spent in part one and points lost in part two. These two parts in the exam wrapper
prompt students to provide feedback on their exam preparation as well as the corresponding exam
performance. Students were expected to learn from these two parts that there was a great selection of
resources available and they should avoid making the same mistakes occurred in the past. With the
addition of the last part of exam wrapper, a leaning strategy was made to facilitate exam preparation
therefore increase student success.

Data Collection and Analysis

In ODS 333, students take two non-cumulative exams during a typical 15-week semester. Data
collection was conducted in fall 2018. Students were informed about this research project which uses classroom
surveys and their exam performance data via consent approved by IRB. About a week after the first exam, exam
questions were gone over in class and students got to look at their exam performance including their scores. On
the same day, exam wrappers were distributed and collected. It was well communicated to students that
returning exam wrappers was voluntary and it had no impact to their exam scores. Student responses and their
exam scores were analyzed. Table 1 shows an overview of the analysis. It was noted that the score of Exam 2
did increase slightly compared to

Exam 1
Table 1

AN OVERVIEW OF DATA ANALYSIS
Total Students 71
Total Exam Wrappers Distributed 71
Total Exam Wrappers Collected 70
Total Valid Data For Analysis Purpose 67
Exam 1 Average Score 89
Exam 1 Standard Deviation 16
Exam 2 Average Score 91
Exam 1 Standard Deviation 21

RESULTS AND INSIGHTS GAINED

Effect of Study Habits on Exam Performance

In Part one of the exam wrapper, students reflected how they had prepared for the exam by
checking recourses they used and providing the percentage of time spent on them. The result is
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summarized in (Table 2) below. The relationship of the top three recourses and Exam 1 performance
was explored. The coefficients of correlation are r = —0.11 (Use Pearson MyLab “Question Help”
button), » = 0.18 (Attend the exam review class), and r = 0.1 (Re-do all/some of the homework
problems before the exam) respectively. “Attend the exam review class” and “Re-do all/some of the
homework problems before the exam” undoubtedly increased exam performance, however “Use
Pearson MyLab ‘Question Help’ button” had a negative impact on exam performance. This might be
because students depended heavily on the “Help” function built in Pearson MyLab Operations
Management. Without “Help” function during the exam, students lost both proficiency and confidence.

Table 2
PART ONE RESULTS
Questions in Part One Percentage
Use Pearson MyLab “Question Help” button 15%
Attend the exam review class 15%
Re-do all/some of the homework problems before the exam 14%
Review the chapter/PowerPoint after the class 12%
Review your own notes after the class 11%
Work the practice exam problems with your notes/textbook 9%
Read the chapter/PowerPoint before coming to class 7%
Ask for help from classmates/friends 6%
Work the practice exam problems w/o looking at your notes/textbook 5%
Use Pearson MyLab other resources 5%
Bring questions you have to class 2%
Post your questions on the discussion board on Canvas 1%
Ask for help from ODS tutors in the Accounting Lab CC-115 0%
Use Facebook or other social media websites study group 0%
Go to your professor’s office hours regularly 0%

Effect of Exam Preparation on Exam Performance

In Part two of the exam wrapper, students entered how many hours they had spent on preparing
for Exam 1. The average was 3.72 hours. The correlation of total hours spent on exam preparation and
the exam score is r = 0.15, which indicates that the amount of study time spent on exam preparation
increased exam performance.

Exploring Mistakes Made

Additionally, in Part two of the exam wrapper, students categorized mistakes they made in the
exam based on various reasons given. The result is summarized in Table 3 below. Optimistically,
students who made “Careless mistakes” or “Did not write notes down on the cheat sheet” were
expected to avoid these mistakes in future exams. Or at least those students were alerted after
completing this part of the exam wrapper. Because various factors could contribute to “Did not have
time to work on/complete the problem”, many learning strategies could improve or even eliminate
repeating this mistake in the future.

Exploring the Impact on Different Grade Groups

Exams count for 40% of the total grade in ODS 333. There are other grading items including
Homework (20%), Attendance, Participation, and Professionalism (20%), and Course Project (20%).
Further insights were gained from exploring other metrics to assess the effectiveness of exam

5 1528-2643-26-5-125

Citation Information: Hartling, X. (2022). Assessing the effectiveness of exam wrappers in a quantitative business course. Academy of
Educational Leadership Journal, 26(5), 1-9.



Academy of Educational Leadership Journal Volume 26, Issue 5, 2022

wrappers.
Table 3
PART TWO RESULTS
Questions in Part Two Percentage
Careless mistakes 20.2%
Did not have time to work on/complete the problem 10.1%
Did not write notes down on the cheat sheet 9.4%
Lack of understanding of the concepts 8.5%
Did not review the topics related to the problem 7.2%
Did not solve similar problems in preparing for exam 7.2%
Trouble with applying the definitions 5.9%
Not knowing how to approach the problem 5.6%
Did not bring a calculator 3.4%
Unclear expectation/requirement of the problem 2.8%
Issues with technology (computer, internet, Canvas, etc.) 0.7%

Table 4 suggests that students across all grade levels increased their scores on Exam 2 ranging
from 1.26% to 45.90%. It was learned that students with lower letter grades tended to benefit more
from using exam wrappers. Students earned D- to D+ increased their scores by approximately 10%.
And students who failed this course increased their scores even more by over 45%, although the
increases were not sufficient enough for them to pass this course. Using other intervention approaches
to help students pass this course might be promising.

Table 4
ACROSS GRADE GROUP ANALYSIS

Final Letter Grade Number of Students Percentage Exam 1 Exam 2 Change
A- and above 31 46% 95.19 97.19 2.10%
B- to B+ 24 36% 87.75 89.63 2.14%
C-to C+ 7 10% 79.57 80.57 1.26%

D- to D+ 3 4% 79.33 63.33 (20.17%)*
F 2 3% 61.00 89.00 45.90%

*This variation was contributed by one student that the score changed from 99 on Exam 1 to 37 on Exam 2.
If this student is excluded from the analysis, the new change becomes 10.07%.

Effect of Improvement on Other Assessment Performance

Exam wrappers were distributed in three sections of ODS 333. Individual section data is shown
in Table 5. In this analysis, “Improvement” is defined as the difference of Exam 2 score minus Exam 1
score greater than zero. Students were classified into those who made an improvement in Exam 2
(“Improvement”) and those whose score did not change or did not increase (“No improvement”).
Overall, there were more students made an improvement, but the margin was minor. One interesting
observation was that the majority of students with “No improvement” scored higher in exams than
students with “Improvement”. A reasonable explanation is that Exam 2 was challenging in nature and
it was difficult to score higher than Exam 1 even for students with better academic performance.

To summarize the results of various analyses, exam wrappers did improve the average score of Exam 2.
The increase was marginal, but Exam 2 was a more difficult exam compared to Exam 1. The same conclusion
was given by ANOVA that there was no significant difference between Exam 1 and Exam 2 grades, p = 0.37.

We also gained some insights from the following observations:

1. The top three study habits students showed in exam preparation were: Use Pearson MyLab “Question Help”
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button, Attend the exam review class, and Re-do all/some of the homework problems before the exam. While the
other two study habits correlated to exam performance in a positive way, using Pearson MyLab “Question Help”
button too much resulted in dependence and negatively impacted exam performance (Chew et al., 2016).

Table 5
INDIVIDUAL SECTION DATA ANALYSIS
Section 1 Number of students Exams Homework Attendance Course Project
Improvement 20 87 79 89 78
No improvement 11 92 85 92 85
Section 2
Improvement 10 84 85 86 72
No improvement 8 87 88 86 76
Section 3
Improvement 8 93 98 95 94
No improvement 4 90 82 85 88

2. The top three mistakes students made in Exam 1 were: Careless mistakes, Did not have time to work on/complete
the problem, and Did not write notes down on the cheat sheet. Students were believed to avoid repeating the same
mistakes if they learned a lesson. For example, “Careless mistakes” could be easily avoided by changing the
attitude and paying attention to details. Increasing proficiency could keep away from making mistakes such as
“Did not have time to work on/complete the problem”. Finally, “Did not write notes down on the cheat sheet”
could be eliminated by attending the exam review class.

3. The total hours spent on exam preparation and exam score correlated positively although the correlation was not
significantly strong. It suggested that spending more time preparing for the exam might be helpful but it might
also require a robust study strategy.

4. It was noted that students in the lower grade group tended to benefit more from using exam wrappers. Similarly,
students with lower grades in each category (exams, homework, attendance, and course project) benefited more
compared to students scored lower in each category. Most likely students with better grades had already practiced
reflection and improved self-regulated learning.

5. In each of the three sections of ODS 333 in this study, the majority of students improved their exam performance
after implementing exam wrappers. This proved the effectiveness of exam wrappers. But after taking a closer look
at the improvement, it was learned that the improvement was marginal. In the literature, similar finding was found
showing the use of exam wrappers did not increase exam scores, final grades, or Metacognitive Awareness
Inventory (MAI) scores (Soicher & Gurung, 2017). Another study also reached the same conclusion that exam
wrappers did not have a significant impact on overall exam performance (Liao et al., 2018). In Lovett’s early
study of exam wrappers, it was suggested that an increase in metacognition ratings only improved for students
using exam wrappers in more than one course during a semester (Lovett, 2013).

CONCLUSION

In an effort to help students observe their study habits, exam preparation, and self-intervention
other than simply looking at their earned scores, a metacognitive activity called exam wrapper was
implemented in a junior/senior level core business course in the quantitative area.

In this paper, the relationship between exam wrappers and exam scores was explored. Exam
wrappers were given to three sections of ODS 333 in fall 2018. A total of 70 exam wrappers were
collected, out of which 67 were valid data points in this analysis. In each of the three sections, the
majority of students improved their exam performance after implementing exam wrappers. This
proved the effectiveness of exam wrappers although the improvement was marginal. An interesting
observation was that students in the lower grade group tended to benefit more from using exam
wrappers. Also, students with lower grades in each category (exams, homework, attendance, and
course project) benefited more. Similar conclusion was found in the literature. Although exam
wrappers did not seem to increase exam scores significantly, filling out exam wrappers did provide
students an opportunity of reflection and adjustment in general. It was noted that exam wrapper was a
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good exercise to assist students in developing metacognitive skills in this quantitative business course.

There are some limitations of this study. Exam wrappers were only given to students after
Exam 1. Further analysis could be done if exam wrappers were given to students after the second exam
and additional data was collected. Exam score was the only measurement used in this study to evaluate
the effectives of exam wrappers. Other measurements could be used to further assess the effectiveness.
For example, metacognition information using Metacognitive Awareness Inventory (MAI) scores
might be a good option. This paper was also limited by conducting quantitative analysis only. The
effectiveness of exam wrappers could be assessed qualitatively by anonymously surveying students
their perceptions at the end of the semester. For example, an exit survey with both likert-scale and
open ended comments could be used to collect student satisfaction information. Additionally, this
study was a one-course and one-semester effort. Extending the study to a multiple-course and
multiple-semester scale would be a future research direction. Introducing demographics data (gender
and ethnicity) to the current data collection effort would be another future research direction.
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