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ABSTRACT
This study investigated the impact of modifying the exam format for a
principles of accounting course at a midwestern university. Historically, the
exams were presented with multiple choice questions appearing first, followed by
problem-based questions. The exam format was “flipped” for a sample of exams
to test for possible differences in student performance. The researchers also
analyzed the type of major (business/non-business) and type of course modality
(campus/online). The study found that exam format did not have a significant
impact on exam performance, however, major type and course type were found to
be significant factors. Recommendations include considering the development of
a principles of accounting course for non-business majors and exploration into
cost-effective proctoring for online students.
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INTRODUCTION
This study was initiated based on the faculty observations that had occurred over several
years teaching an introduction to accounting principles course at a midwestern university. Faculty
observed a number of students struggling to complete the examinations in the course on time,
typically rushing through the problem portion of the exam. Traditionally, the exams were
presented to students with multiple choice format followed by problem sets that required a ‘fill in
the blank’ approach. The time allotted for the exams were approximately one hour, and the time
is considered to be appropriate for the length of the exam. After discussion, the idea for the study
was to not only ‘flip’ the exam (present the problem sets first, and then the multiple choice) but
also see if specific characteristics within the population of students could help identify student
subgroups that would benefit from alternative approaches.
The introduction to accounting principles course serves multiple purposes at the university.
It is part of the business core and is one of the first courses business students complete. However,
it also serves as the accounting course for multiple other majors outside of the business degree.
The course is also offered in two types of modality, on-campus and online. This study used student
data over the Fall 2018 and Spring 2019 academic year and included all students that participated
in the course and completed all six exams.

STATEMENT OF THE PROBLEM/PURPOSE OF THE STUDY
The purpose of this research was to investigate if there was a statistically significant
difference in the relationship between exam performance by students in sections of accounting
principles courses based on the categories of exam format, course type, and major type. A better
understanding of these possible differences helped identify appropriate recommendations to the
course to better serve all university students.

RESEARCH QUESTIONS
The following three research questions were formulated based upon the proposed research
method and data that would be available to the researchers.
Research Question 1: Is there a statistically significant difference in average exam scores
dependent on the exam format (standard/flipped)?
Research Question 2: Is there a statistically significant difference in average exam scores between
business students and non-business students?
Research Question 3: Is there a statistically significant difference in average exam scores between
campus and online students?

REVIEW OF THE LITERATURE
The bodies of literature related to the subjects of campus/online course delivery and student
demographics/academic performance are very extensive and cover multitudes of scenarios and
situations. In the subject of changing exam format, little to no research was found. In this review,
the researchers focused on relevant studies that most pertained to the structure and variables used
in this study.
Exam Format
Traditionally, exam format refers to the structure of the assessment activity, such as
multiple-choice, short answer, matching, problem sets, essays, etc. In this study, however, exam
format specifically refers to the presented order of multiple-choice questions and problem sets.
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There is little to no research that could be found by the researchers regarding this specific topic.
One research study, while not focusing on specific order of formats, did find that there was no
significance between the exam format type (multiple choice, essay, etc.) and learner outcomes
(Godson & Frederick, 2015).
Student Major
It is oftentimes difficult for faculty that teach a required course that serves a more
functional role to engage students that are not overall studying the topic area. Information
Technology (IT), for example, is typically required in some form for a majority of degrees, even
though the majority of students pursuing the degrees outside of that field are not initially interested
in IT. Accounting, being another functional area, commonly finds many non-accounting and even
non-business majors within its introductory courses. A student’s major can be considered an
indicator of their area of interest. When a student is then required to complete a course outside of
their major area, the amount of interest in the course dramatically weakens (Petros, Tabouratzi, &
Makrygiannakis, 2017). The chosen major, or type of major, therefore may play an influential role
in a student’s success when enrolled in a course that is outside of the student’s major area.
However, other research indicates that a student’s major, during the first year, did not have
an impact on their end of first year grade point average (GPA) (Fordyce, Jepsen, & McCormick,
K. (2017). Combining these results, the implication is that student interest may have no impact on
academic performance. However, the implication may also be attributed to first year students
completing up to a full schedule of courses that are outside of their major area. Reducing the scope
to one course instead of a year’s collection of courses, could show a significant impact of student
major within a single course.
Campus and Online
Mondal and Culp (2017) found that online students performed significantly higher than oncampus students in online principles of economics courses, as compared to blended versions.
While this study utilized a blended course approach for on-campus, the course is very similar to
the course used in this study. Another study found similar results for business students in their
senior year (Mullens, 2017). These two studies suggest that the online environment will produce
higher academic performance than models that meet face-to-face.
A different study concluded the opposite. In a principles of microeconomics course where
students were randomly assigned, it was found that exam scores were significantly higher in the
on-campus section (Arias, Swinton, & Anderson, 2018). Research in this area has, over time,
produced conflicting results. This is likely due to a variety of factors, for example many studies
use non-experimental designs and have the limitation of access to only one university.
Another area of concern in the campus and online environments is academic honesty. The
lack of control faculty have over the testing environment allows more opportunities for online
students to be academically dishonest (Tate, Reinstein, & Churyk, 2017). With improvements in
technology, network reliability, and the continued growth of online education, proctoring services
have become available for online course delivery, but at a premium cost to either the university or
the student. This creates an interesting situation where faculty without university support must
weigh the importance of limiting the opportunity of academic dishonesty and the overall cost of
the course to the student.
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LIMITATIONS
Limitations of this study included:
 The scope of the study included only one midwestern university.
 The major type was coded business versus non-business students and not dissected into
individual majors due to some majors having only a few participants. Additionally, as an
introductory course of the business program, students are primarily freshman and
sophomores and likely have little experience in their majors.
 Not all sections of the course included in this study were taught by the same instructor. The
course was however delivered as a standardized format, making each section nearly
identical.
 On campus students took exams in a controlled environment, while online students did not.

METHODOLOGY
Data collection and data analysis occurred in two stages. Data was first collected by the
researchers through the learning management system once the courses were completed, and then
the data was cleaned and analyzed through SPSS 25.

DATA COLLECTION
Before any data was collected, IRB approval was obtained from the university by the
researchers. Ten sections of an accounting principles course that occurred over the Fall 2018 to
Spring 2019 academic year were utilized. In Fall 2018 four online sections were used and two
campus sections, and in Spring 2019 four additional campus sections were used, resulting in five
standard (3 campus, 2 virtual) sections and five flipped (3 campus, 2 virtual) sections used for the
study. The exams to be studied existed in a ‘standard’ format where multiple-choice questions
appeared first with problem sets at the end of the exam. When ‘flipped’, the exam format had
problem sets appear first with multiple choice problems at the end.
The exams were administered to students during the academic year and at the end of the
academic year, the researchers collected the data from the learning management system (major
type, course type, exam type, average exam score). Students completed six individual exams
during the course, but only the average of those exams were used in the study.
Before analysis, any student that was not of 18 years of age was removed from the study,
and all remaining students had any identifying fields removed from the study.

DATA ANALYSIS
The data was loaded into SPSS 25 and appropriate columns were recoded for statistical
analysis.
The resulting dataset contained exam score (average exam score), exam format, major type,
and course type. Outliers were identified using stem and leaf plots and box plots. The four outliers
were removed from the study, resulting in the descriptive statistics located in
Appendix A.
Exam score: 242 total scores. Exam score (dependent variable) was examined for
normality. Skewness and Kurtosis were found to be between -.5 and .5 and considered normal.
Exam format resulted in 123 students having completed flipped exams and 119 students
having completed standard exams. Major type resulted in 153 business majors and 89 nonbusiness majors. Course type resulted in 134 campus students and 108 online students.
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RESULTS/DISCUSSION
Research Question 1: Is there a statistically significant difference in average exam scores
dependent on the exam format (standard/flipped)?
Ho 1: There is no statistically significant difference in average exam scores between test formats.
There was not a statistically significant difference between average exam scores for the standard
(S) format exams (M=79.26, SD=11.56) and flipped (F) format exams (M=78.32, SD=10.87);
t(240)= -.656, p=.261. Ho 1 was not rejected.

Table 1 - Independent samples T-Test for Exam Score / Exam Format.

Discussion: The ‘idea’ for flipping the exam (from multiple choice first to multiple choice last)
was that it was observed that students seemed to spend too much time on the multiple choice
questions and then did not have enough time to completely finish the problem sections of the exam.
The mean exam scores are also very close, so it appears the format of the exam had no effect on
exam scores.
Research Question 2: Is there a statistically significant difference in average exam scores
between business students and non-business students?
Ho 2: There is no statistically significant difference in average exam scores between business and
non-business students.
There was a statistically significant difference between average exam scores for business (B)
students (M=80.11, SD=11.03) and non-business (NB) students (M=76.50, SD=11.17);
t(240)=2.448, p=.015. Ho 2 was rejected.
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Table 2 - Independent samples T-Test for Exam Score / Business / Non-Business.

Discussion: The statistically significant difference in exam scores shows that business majors
perform better on the exams than non-business majors. Although this course is typically one of
the first business courses completed by business majors, the result may relate to a student’s interest
in and aptitude for business.
Research Question 3: Is there a statistically significant difference in average exam scores
between campus and online students?
Ho 3: There is no statistically significant difference between average exam scores between campus
and online students.
There was a statistically significant difference in average exam scores between campus (C)
students (M=77.13, SD=11.73) and online (O) students (M=80.84, SD=10.18); t(240)= -2.592,
p=.010. Ho 3 was rejected.

Table 3 - Independent samples T-Test for Exam Score / Campus / Online.

Discussion: Currently in the accounting course online students have a slight advantage as there is
no mechanism in place to keep them from using supplemental materials while completing the
exam. Also, at the university the online students are typically older and therefore likely have more
financial-based experience.
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RECOMMENDATIONS
Research Question 1 – Standard vs Flipped Exam Format
Since the results were not significant, the exam format was not affecting the overall exam
scores. While exam time (not a part of this study) appeared to be of concern by the researchers
through observation, the overall exam mean is considered acceptable. Previous research by
Godson and Frederick (2015) has shown that the format is not significant to exam performance
but did lack a combination of exam formats as a possible consideration. The recommendation for
this course is to continue to focus assessment activities on the learning objectives, rather than the
exam format. Due to the lack of research found in this area, the researchers recommend that future
studies consider combinations of exam formats as a possible new element to exams.
Research Question 2 – Business vs Non-business Students
The results were significant for research question 2, which compared business student
performance to non-business student performance on the exams. While it is not surprising that
business students would perform significantly better in a business-oriented course, the significance
needs to be considered. The accounting course in this study is part of a long sequence for
accounting majors, and a shorter sequence for business majors. Non-business majors typically
complete only this first course and do not continue through the sequence – not being fully exposed
to the many other areas of accounting that may happen within their career industry.
A recommendation by the researchers would be for the appropriate faculty to consider
offering an alternative version of the accounting course, such as “Accounting for Non-Business
Majors”. This new course could provide a higher-level study of accounting, focusing more on the
financial implications of a business’ activity versus the practice of how to record a business’
activity.
Research Question 3 – Campus vs Online Course Type
The significance of the results for campus student performance and online student
performance identified the common issue faced by institutions offering a course both on-campus
and online. On-campus, students completed the exams in a proctored environment, while online
students completed the exams in their own environment (without a proctor). While online
proctoring is available, it is currently cost-prohibitive for online students. Another factor not
included in this study that may affect the results is that online students at the university are typically
older and have more life experience. Lastly, it is possible that due to the learning management
system being the main source of learning, online students may have participated more in
repeatable, asynchronous activities online and therefore increased their grades, as shown by
another study (Archer, 2018). The recommendation for the course in this study is to continue to
explore more cost-effective methods to proctor online students. It is recommended that future
studies attempt to include age as a possible variable. Additionally, it is recommended that future
studies continue to investigate exam performance by specific majors and other demographics.

CONCLUSION
While there was no significant difference in exam scores between exam formats, there was
a significant difference in exam scores based on major type and course type.
The significant difference in exams scores between business and non-business majors may
be attributed to course interest, as suggested by other research (Petros, Tabouratzi, &
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Makrygiannakis, 2017), and an alternative course for accounting for non-business majors should
be considered.
Online students performed significantly better than campus students on the exams, and this
is likely due to an uncontrolled testing environment and possibly due to an age difference between
the two groups of learners (exact ages were not available to the researchers, except to exclude
minors).
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APPEMDIX
Stem-and-leaf plot / box plot / Normality to identify Outliers.

31

Major Type (Coded): B = Business Major. NB = Non-business major.
MajorTypeC
Frequency
Valid

B

Valid Percent

Cumulative Percent

153

63.2

63.2

63.2

89

36.8

36.8

100.0

242

100.0

100.0

NB
Total

Percent

Course Type (Coded): C = Campus. O = Online.
CourseTypeC
Frequency
Valid

Percent

Valid Percent

Cumulative Percent

C

134

55.4

55.4

55.4

O

108

44.6

44.6

100.0

Total

242

100.0

100.0

Exam Format (Coded): F = Flipped. S = Standard.
ExamFormatC
Frequency
Valid

Percent

Valid Percent

Cumulative Percent

F

123

50.8

50.8

50.8

S

119

49.2

49.2

100.0

Total

242

100.0

100.0
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