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Abstract

Successful completion of prerequisite coursework is paramount in preparing students to successfully
complete of subsequent courses. However, as higher education stakeholders have placed an emphasis on
roadblocks to student progression and success in college, programs of higher education may need to
reassess whether prerequisites are necessary. The current study examines whether a prerequisite
Spreadsheet Application course (CIS 2000) and MOS Certification exam taken by students attending a
regional, public, four-year university is needed to adequately prepare students for successful completion
of a Basic Business Statistics class (BUAD 2120). Utilizing three years of data, researchers conducted a
correlational analysis between the students” MOS in Excel certification scores and the final grades in CIS
2000, the students’ final grades in CIS 2000 and the final grades in BUAD 2120, and the students’ MOS
in Excel certification scores and the final grades in BUAD 2120. The results of the Pearson product-
moment correlation showed significant relationships with varying degrees of strengths. As correlation is
not causation, further study is needed to determine the true effect of the prerequisite knowledge on success
in the BUAD 2120 class.

Keywords: Prerequisite course, Student success, Correlational analysis, Pearson product-moment
correlation

Introduction

The School of Business at a regional, four-year public university in Louisiana offers AACSB accredited
programs in Accounting, Business Administration, and Computer Information Systems. In recent years,
encouraged by students, higher education administrators, and government officials seeking to address ever-
increasing tuition costs and fees across the university system, faculty in the School of Business have
investigated ways to help students earn their degrees by eliminating roadblocks that may lengthen the time-
to-graduation. One such roadblock investigated was unnecessary prerequisites.

To complete program requirements and earn their degrees, students majoring in business programs are
required to pass BUAD 2120 - Basic Business Statistics, a basic statistical foundation course with emphasis
placed upon practical business applications including hypothesis testing, ANOVA, contingency table
analysis, and introductory regression analysis. Like many business schools around the world, the School
of Business faculty have deemed the material covered in this basic statistics course to be necessary for
preparing students for work in business and industry. Before taking BUAD 2120, all business majors must
first pass two prerequisite courses: (1) a finite mathematics class or close equivalent, and (2) CIS 2000 —
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Spreadsheet Applications, a spreadsheet class that emphasizes mastery of Microsoft Excel concepts. The
CIS 2000 class is open to all students across all fields of study. Students typically take the spreadsheet
class as freshmen or sophomores and the business statistics course as sophomores or juniors.

In considering which prerequisite courses should be examined first, differing perspectives arose about the
need for students to take the Microsoft Excel spreadsheet course prior to business statistics between the
instructors of the two courses. While the instructor of CIS 2000 course held the position that taking Excel
helps prepare students for Business Statistics, the instructor of BUAD 2120 expressed concerns that upon
starting the business statistics course, in which students are required to utilize MS Excel in lieu of a
calculator to complete all activities and assignments, students still did not know Excel well enough to
perform basic statistical functions. The BUAD 2120 instructor also claimed that students had to relearn the
knowledge they should have picked up in CIS 2000 prior to moving onto the current course material.
Previous research can add additional insights into the discussion areas.

Student Success: Predictors and Obstacles.

According to Sparkman, Maulding, and Roberts (2012), much is to be gained when students succeed in
the higher educational environment. Not only do students personally benefit from the gains in knowledge
and skills, but the communities in which these students intermingle have been shown to profit from a
wide range of value-added experiences as well. Still, students come from many backgrounds, and many
encounter obstacles that can impede their ability to be successful in college (Duke & Strawn, 2008).
Determining the effect of these obstacles can help higher education faculty and staff assist students in
overcoming them.

GPA and Standardized Test Scores.

To better understand and address the obstacles faced by students along their path to successful persistence
in college, researchers have focused on various aspects surrounding why some students struggle while
others are successful. Research indicates that a student’s high school grade point average (GPA) and
standardized test scores are consistently the best predictors of success in college (Sparkman et al., 2012),
with the GPA considered the “single best predictor of ... degree completion” (Pascarella & Terenzini, 2005,
p. 396). Even so, researchers acknowledge that GPA is a limited measure of a student’s success and
learning, albeit an important benchmark that is widely used as students make progress towards graduation
(Becker, 2014; Pascarella & Terenzini, 2005). Thus, GPA is one possible measure of student success, but
other predictors do exist.

Other Factors

Even so, while research has shown the reliability of high school GPA and standardized test scores as
predictors of student success in college, other studies suggest that persistence may also rely on other
variables, such as the student’s emotional intelligence (Sparkman et al., 2012), behaviors and self-regulation
(Yukselturk & Bulut, 2007), or interactions with faculty and peers (Kuh, Kinzie, Buckley, Bridges, &
Hayek, 2006). Timmerman, Raymer, Gallgher, and Doom (2016) point out common barriers, such as
student motivation, interest, opportunity, social skills, cognitive skills, and prior academic preparation may
all present potential barriers that students may have to overcome on the road to achieving their dreams of
earning a college degree. Doubly, first-generation college students often need to overcome added
roadblocks related to their financial stability, college academic readiness, and support systems (Falcon,
2015). As these researchers have shown, other factors affecting student success include factors related to
academic abilities, social abilities, financial support, and other support.
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Curriculum and Coursework

To address the various obstacles that students encounter on the path to earning a college degree, previous
research has focused on the efforts of faculty and administrators to improve the curriculum and eliminate
barriers to student success by reducing costs for students (Grace, & D’aoust, 2006; Pharris, Tarver, &
Penrod, 2020), enhancing student learning (Hanna, Perdue, & Waller, 2015) and preparing students for
higher-level coursework (Plutsky & Wilson, 2000; Ball, 1992). For example, a study by Gupta, Harris,
Carrier, and Caron (2006) investigated the predictors of student success in entry-level undergraduate
coursework, often the courses that provide the greatest impediment due to their low pass rates (Gupta,
Harris, Carrier, & Caron, 2006). After collecting and analyzing data on possible predictors of student
grades related to student demographics, attitudes, educational experiences, and study time, Gupta et al.
(2006) performed univariate and multivariate analysis on the data. The findings indicated that creating a
supportive class setting and structure was important for improving student performance in an entry-level,
barrier mathematics class. These findings were supported by Chickering and Kuh (2005) who examined
the role of creating a learning environment conducive to promoting student success and Gainen (1995) who
purported that faculty might successfully reduce student erosion in introductory courses by addressing
various barriers to their success.

Prerequisite Knowledge and Student Success

An area that has garnered much attention in the body of literature is the role of prerequisite knowledge
and coursework in relation to enhancing student success (Hudon, 2016; Ball, 1992). Results from a Soria
and Mumpower (2012) study suggest prerequisites not only have a positive association with GPAs and
retention rates, but they can also encourage students to build advising relationships with academic
advisors. Undergraduate degree programs often expect students to complete prerequisite coursework to
prepare them for subsequent major courses (Islam, Gygi, Gardner, & Gooch, 2005). Similarly, Islam et
al. (2005), explain that the goal of requiring students to successfully complete prerequisite classes prior to
enrolling in major classes is to increase confidence, skills, and performance in the major classes, which, in
turn, is expected to allay some of the anxiety students have often expressed about taking quantitative
courses. As seen in a 1997 study by Zanakis and Valenzi, findings revealed that student anxiety and
attitudes significantly affected student outcomes in a business statistics course, indicating the importance
of investing in ways to help students address these issues if they hope to be successful in the degree
program. Establishing prerequisites may come at a cost for business schools, though, as seen by
Armstrong (1998) who noted that enforcing prerequisites corresponded with declining enrollment across
most of the disciplines and within unique sections in the investigation. Abou-Sayf (2008) asserts that
prerequisite courses are only justified if they increase students’ chances for success or to ensure their
safety, and it is important to remove prerequisites that act as barriers by blocking access or adding
expense (Grace & D’aoust, 2006). Given the need to increase student success and reduce expenses as the
higher education level, justifying prerequisites is an important component of academic practice today.

Business School Prerequisites

In some schools, prerequisite courses are mandatory, while in others, they are recommended, but not
enforced upon students. Wilkerson, Palmer, and Meyer (2019) argue that issues arise when business
students enroll in target classes before taking the prerequisite. In one example of the importance of
prerequisite knowledge for business programs, Sargent (2013) investigated how enforcing prerequisites
impacted student outcomes in an intermediate accounting course, a program often offered by business
schools. Students found to be proficient in the prerequisite skills earned higher project and cumulative final
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exam scores in areas not covered in the prerequisite course. In another study by Plutsky and Wilson (2000),
researchers found that California State University Northridge undergraduate business administration
students who completed their business computer literacy program performed considerably better in a
business communications course than students that failed to complete the prerequisite program. A third
study, by Hanna, Perdue, and Waller (2015) compared data from 336 students taking an investments class.
Study results demonstrated that business students having successfully completed the recommended
prerequisite performed significantly better than students not taking the recommended prerequisite or taking
it at the same time as the target course.

Business Statistics

Business statistics is commonly considered the course upon which business schools rely to prepare students
for subsequent coursework in business-related disciplines. In a study by Baard and Watts (2008),
researchers compared the performance of students taking a Principles of Finance class from 2003 to 2006.
Participants had either successfully completed Business Statistics, or they had not. The findings indicated
that students who completed Business Statistics prior to taking Principles of Finance performed
significantly better than those students that did not. This study closely aligns with research by Islam et al.
(2005) which discusses why statistics is a fundamental skill for students attempting to earn an undergraduate
business degree.

Unfortunately, even though statistical literacy is highly valued in college graduates and considered a
fundamental skill for business, students regularly struggle to pass basic statistics classes (Sirias, 2002).
Because students often struggle with learning difficult statistical concepts, researchers, Lai and Williams
(2017), argue for various supports to be implemented to improve how students learn this essential skill and
perform in business statistics classes. Some researchers advocate for the application of technology to
enhance the learning process and performance of students in business statistics courses (Lai & Williams,
2017; Sirias, 2002), while other studies found little evidence that the technologies used to teach statistics
made much of a difference in student outcomes (Spinelli, 2001; Palocsay & Stevens, 2008). Thus, a split
in the literature exists between proponents of technology usage in statistics and those researchers who found
little to support its usage.

Prerequisite Knowledge for Business Statistics.

Research promotes the use of prerequisite coursework to build the necessary skills for students to be
successful in business statistics (Islam, Khan, Wilson, & Gooch, 2008), particularly focusing on helping
student build stronger math skills. In a 2007 study by Choudhury, Robinson, and Radhakrishnan,
researchers examined differences in performance between two prerequisite courses and a targeted business
statistics class. Students in the study that took Finite Mathematics course, which gave students a stronger
mathematical foundation, performed significantly better than students taking Data and Chance as their
prerequisite course. The Choudhury et al. (2007) findings support the need for students to enter business
statistics with a stronger background in mathematics if they intend to be successful.

The need for students to possess a strong background in math prior to taking an introductory statistics class
was more closely examined by Johnson and Kuennen (2006) who conducted a thorough review of the
relationships between the math skills of students and student performance in a statistics course. The
researchers analyzed several factors including whether students took calculus or business calculus, if they
were required to take remedial math coursework, and how the student scored on a basic math concepts
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exam. The study also included an analysis of the student’s ACT math placement score and the ACT science
and reasoning placement score with their success in an introductory statistics class. Results revealed that
ACT placement scores for math and science were each significantly associated with performance in the
basic statistics course.

Microsoft Excel as a Prerequisite to Business Statistics

The current study adds to the body of literature by investigating student success in a prerequisite Microsoft
Excel course on success in a basic business statistics course. While much of the literature cites the use of
Microsoft Excel as a tool to enhance student learning in statistics (Anderson, Sweeney, Williams, Camm,
& Cochran, 2020; Jacobs, Robinson, & DePaolo, 2019; Chaamwe & Shumba, 2016), the review of literature
revealed no studies that examined the relationship between Microsoft Excel as a prerequisite course and
the success of students in business statistics course. The body of literature supports the need for students
to possess specific prerequisite knowledge and skills if they hope to be successful in business programs. In
fact, research by Kline and Strickland (2004), Hindi, Miller, and Wenger (2002), Duncan (1990) and Zhao
(2002) confirms the relevance of personal computing and information technology skills to student success
in business programs, but none of these studies discuss these skills as particularly important for business
statistics. This study attempts to extend these studies further, by taking a closer look at the relationship
between student success in Microsoft Excel and basic business statistics.

Methodology

The present study is designed to examine the relationship between two courses to determine whether the
spreadsheet course helps prepare students to be successful in business statistics course and to review the
necessity of prerequisite courses. The purpose of this research study is to determine to what extent can
student success in a Basic Business Statistics course be attributed to success in the prerequisite Spreadsheet
Applications course and the associated Microsoft Office Specialist (MOS) in Excel certification
examination. Three research questions were investigated:

RQ1: Will success in CIS 2000 predict success on the MOS Excel certification?
RQ2: Will success in CIS 2000 predict success in BUAD 21207
RQ3: Will success on the MOS in Excel exam predict success in BUAD 2120?

The research questions were investigated using historical data. The historical records obtained were the CIS
2000 final grade, the MOS Excel Examination score and the BUAD 2120 grade for students who had taken
CIS 2000 beginning in the Fall 2016 semester thru the Summer 2019 semester. A total of eight semesters
of data were available for this study. The CIS 2000 course was not taught during the Summer 2017
semester.

For the purposes of this study, the letter grades in both courses, CIS 2000 and BUAD 2120, were converted
to ratio values as follows: (1) Grade of A =4.00; (2) Grade of B = 3.00; (3) Grade of C =2.00; (4) Grade
of D = 1.00; and (5) Grades of F,  or WN = 0.00. An “I” grade is a mark of incompletion for the course
and a grade of “WN” is a withdrawal notification grade. The alpha level was set at .05 d priori.

This study was conducted at a four-year public university in Louisiana. Exploration of data occurred using
Pearson’s product-moment correlation.
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Results

The accessible population consisted of the 795 students who enrolled in CIS 2000 beginning in the Fall
2016 semester thru the Summer 2019 semester. The sample obtained from this group included n = 295
students who had valid grades and scores on record for CIS 2000, MOS Excel, and BUAD 2120. Not all
students enrolled in CIS 2000 at the beginning of the Fall 2016 semester later enrolled in BUAD 2120,
which led to their exclusion from the study sample. The gap between accessible population and sample
used in this study may be explained by the students who (1) withdrew from or failed CIS 2000 or BUAD
2120, (2) failed to earn the MOS Excel certification, (3) withdrew from the university and/or transferred to
other institutions before taking BUAD 2120, (4) took CIS 2000 as an elective for a degree program that did
not require students to take BUAD 2120, or (4) changed majors to degree programs that did not required
them to take business statistics.

The first objective of this study was to determine if a significant relationship exists between the final grade
in CIS 2000 and the score on the MOS Excel certification exam. A significant relationship was found
between the final grade in CIS 2000 and the score on the MOS Excel, r = 0.408, p <.01.

The second objective of this study was to determine if a significant relationship exists between the final
grade in CIS 2000 and the final grade in BUAD 2120. A significant relationship was found between the
final grade in CIS 2000 and the final grade in BUAD 2120, r=0.239, p <.01.

The third objective of this study was to determine if a significant relationship exists between the score on
the MOS Excel certification exam and the final grade in BUAD 2120. A significant relationship was found
between the score on the MOS Excel and the final grade in BUAD 2120, r = 0.127, p < .05.

All correlational analyses are presented in Table 1.

Table 1: Results of Correlational Analyses

Relationship N R P

CIS 2000 and MOS Excel 295 0.408 <.01

CIS 2000 and BUAD 2120 295 0.239 <.01

MOS Excel and BUAD 2120 295 0.127 <.05
Discussion

The relationship between the students’ final grade in CIS 2000 and the students’ scores on the MOS Excel
certification exam had the strongest correlation of any of the tested relationship and was significant at the
.01 level. This strong relationship was logical as the focus of the CIS 2000 class is learning how to use
Microsoft Excel and the final exam in the class is the MOS Excel certification exam.

The relationship between the students’ final grades in CIS 2000 and the students’ final grades in BUAD
2120 had the next strongest correlation that was also significant at the .01 level. While the relationship
between the students’ scores on the MOS Excel certification exam and the students’ final grades in BUAD
2120 were significant at the .05 level, the strength of the correlation was weaker than the other two
relationships. This weaker relationship as compared to the relationship between the final grades could be
attributable to several items.
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The strength of the relationship between the final grades in the two classes may be attributable to general
academic performance. Students can receive similar grades across numerous classes based on their
academic abilities even if those classes have no connection to each other. Thus, the strength of the
relationship may not really reflect the knowledge connections between the two students but more the
relationships between students’ academic abilities and grades among multiple courses.

Another possibility is related to the difference between the final grade in CIS 2000 and the MOS Excel
certification score. The MOS Excel certification score is a measurement of a student’s ability to complete
certain tasks and projects in Excel in a given timeframe. The final grade in CIS 2000 consists of the grade
on the MOS Excel certification exam as well as other homework assignments given in the class. While not
common, a student can perform well on the MOS Excel certification exam without having done well on, or
even completing, the homework in the class. Likewise, a student may do well on the homework, but perform
poorly on the certification exam. As seen in the first relationship, a strong correlation exists between the
CIS 2000 final grade and the MOS Excel certification exam score, but it is not a perfect correlation.

Based on the results, the researchers can say the answer to each research question is a yes with a caveat that
the prediction of success is not a perfect prediction. Having one score or one grade allows a researcher to
predict with some success the related score or grade, but none of the relationships are so strongly correlated
that a researcher could predict the results with a 100% accuracy.

Limitations

While the results of this study show significant correlation for each of the relationships, the study does have
limitations. First, the researchers conducted this study at one four-year public university in Louisiana. This
study population may not be applicable to other populations. The study also consisted of historical data
from 2016 through 2019. During this time, various admissions and academic policies changed which could
affect the results.

Likewise, the study shows correlation, not causation. Other factors could contribute to the correlations
between each of these groups. Researchers have noted some of these concerns previously. Abou-Sayf and
Miari (2007) caution researchers to be wary of attributing the correlation between student performance in
a prerequisite course and the targeted course for two reasons. First, correlation may partially be explained
by the phenomenon that good students perform well in all their courses, not only because they performed
well in the prerequisite or target course. Second, students who successfully complete the prerequisite course
have already persisted through one semester of coursework and not dropped out and, typically, are better
students than those who did not persist. As such, higher performance from the targeted course could
potentially be due to the population of students having more academic experience. A sample of these
occurrences can be found in a 2008 study by Sibulkin and Butler that initially confirmed that a population
of students who had successfully completed algebra before enrolling in a statistics course resulted in a
significantly higher average course grade than students enrolling in the statistics course without successfully
passing algebra. However, when researchers controlled for other factors, including GPA, gender, and year
in college, success in completing algebra no longer significantly predicted outcomes in the statistics course.
Abou-Sayf (2008) also points out that results may also be affected at institutions that allow students with
extraordinarily strong academic history to waive prerequisite course requirements, thereby resulting in
lower student outcomes in the targeted course.
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Implications for Research and Practice

Based on the limitations, researchers could conduct more studies and attempt to control some of the
external factors, such as incoming test scores, high school GPA, and college GPA. By controlling for
these factors, as Sibulkin and Butler (2008) did, the researchers can more clearly determine whether
correlation is causation in the tested relationships. This implication is supported by other researchers in
the field.

Karakaya, Eryilmaz, and Ceyhan (2018) posit that more studies should investigate the relationships between
student success in chained courses. Furthermore, Karakaya et al. (2018) recommend prerequisite chains be
validated to justify how effective they are in producing the desired student outcomes. This validation
process is expected to provide curriculum designers with information to determine whether current
approaches remain relevant or have become obsolete. The research questions for the current study seeks
the same answers posed by Karakaya et al. (2018), where the goal is to determine whether student success
in a target course is correlated to success in the prerequisite course. Future research may consider analysis
of the correlation between grades in the finite math course and BUAD 2120.

Researchers could also conduct studies in a different manner to ascertain more information about the effect
of prerequisite courses on subsequent courses. According to McCoy & Pierce (2004), the best way to test
whether a prerequisite course is adding the desired value by promoting student success is to compare the
rate of student success between students with and without prerequisites in the target course. While this
method may be imperfect, meaningful comparisons can be made by looking at the grades and withdrawal
rates of the students who took the prerequisite courses and those that did not. Prior research has shown that
prescribing the order in which two courses are taken sometimes results in no difference between student
outcomes, which disputes the need for mandating students to take one course as the prerequisite to the other
or limiting classes to only discipline-specific students (Connors & Ruth, 2012). Results from Bashford
(2000) imply that passing a prerequisite class may not actually mean the student is appropriately prepared
for subsequent coursework. Bashford (2000) specifically points out the debate surrounding when students
pass with a “C” grade in collegiate-level classes or when students pass lower-level development classes as
potentially problematic.

These research suggestions show multiple ways that prerequisite courses can be studied to determine their
effect on the subsequent courses. The results have implications for practice. Based on the results of this
study, the researchers will not suggest the removal of CIS 2000 as a prerequisite for BUAD 2120. The
instructor of the course could allow a sample of students into the BUAD 2120 course to allow for a
comparison of two groups — one with the prerequisite course and one that does not have the prerequisite
course.

The researchers, and other faculty members in the School of Business, will also continue to review
prerequisites to determine if they are roadblocks to student progression and success. While some of this
analysis can be included in scholarly research, many of these decisions will be made at the operational level
within the School of Business.

Summary
As two faculty members disagreed as to the importance of a prerequisite CIS 2000 (Spreadsheet

Applications) class on the subsequent success of students in a BUAD 2120 (Basic Business Statistics) class,
researchers at the institution undertook a correlational analysis. This analysis was to determine to what
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extent student success in a Basic Business Statistics course could be attributed to success in the prerequisite
Spreadsheet Applications course and/or the associate MOS in Excel certification exam score.

Using data from 2016 through 2019, the researchers examined 295 students with valid grades and scores in
CIS 2000, BUAD 2120, and on the MOS in Excel certification exam. The Pearson product-moment
correlation analysis showed significant relationships between the CIS 2000 final grade and the MOS in
Excel certification exam score (at the .01 level), between the CIS 2000 final grade and the BUAD 2120
final grade (at the .01 level), and between the MOS in Excel certification exam score and the BUAD 2120
final grade (at the .05 level).

As correlation is not the same as causation and other factors could affect the relationships measured in this
study, further study is appropriate to determine the true extent of the effect of the knowledge gained in CIS
2000 on student’s success in BUAD 2120. This additional study can also be applied to other prerequisite
courses and their subsequent courses. On a practical level, CIS 2000 will remain as a prerequisite course to
BUAD 2120 as the answer to the research question did not disprove that success in CIS 2000 affected
success in BUAD 2120.
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