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There are multiple indicators which suggest that completion, quality, and affordability are the three
greatest challenges for higher education today in terms of students, student learning, and student
success. Many colleges, universities, and state systems are seeking to adopt a portfolio of solutions
that address these challenges. This article reports the results of a large-scale study (21,822 students)
regarding the impact of course-level faculty adoption of Open Educational Resources (OER).
Results indicate that OER adoption does much more than simply save students money and address

student debt concerns.

OER improve end-of-course grades and decrease DFW (D, F, and

Withdrawal letter grades) rates for all students. They also improve course grades at greater rates and
decrease DFW rates at greater rates for Pell recipient students, part-time students, and populations
historically underserved by higher education. OER address affordability, completion, attainment gap
concerns, and learning. These findings contribute to a broadening perception of the value of OERs
and their relevance to the great challenges facing higher education today.

The Impact of Open Educational Resources on
Student Success Metrics

The Association of American Colleges and
Universities (AAC&U) performed a member survey of
its 1,400-member institutions in 2017 to better
understand the challenges facing colleges and
universities today (AAC&U, 2018). In regard to
students, student learning, and student success, among
the greatest challenges were issues surrounding
retention and completion, the quality and assessment of
student learning, and the affordability of higher
education. As you survey the higher education
landscape and consider state and national initiatives
with the widest presence, it comes as little surprise that
these challenges are being voiced. As an example, with
39 states currently in their alliance, Complete College
America exists to “significantly increase the number of
students successfully completing college and achieving
degrees... and close attainment gaps for traditionally
underrepresented populations” (Complete College
America, 2018). Their recommendations for higher
education focus predominantly on how to keep students
in college and accelerate their time to a degree.
Furthermore, a key component of the larger completion
agenda involves attainment gaps (AAC&U, 2015;
Perna & Finney, 2014; Tinto, 2012).

The attainment gap refers to the rates at which
different ethnicities earn college degrees. The U.S.
Census Bureau tracks educational attainment, and in
2016, they reported that 37.3% of White Americans over
the age of 24 had received a bachelor’s or higher degree.
For African Americans in 2016 the attainment rate was
21.8%, and for Hispanic Americans the rate was 15.4%
(National Center for Education Statistics, 2016).
AAC&U encourages the use of equity-minded practices
to enable higher education to better address attainment
gaps. Among the recommendations they promote is

encouragement for institutions to disaggregate their
student data to better understand disparities in student
learning outcomes and degree attainment by considering
socioeconomic status, as well as race and ethnicity
(AAC&U, 2015; Gavin, Bolton, Fine, & Morse, 2018).
In truth, the attainment gap has long been recognized, but
as demographics continue to shift in the United States, it
is becoming a national imperative that higher education
better serve all populations.

While strategic attention is being placed on issues
of retention, completion, and attainment, it is also
argued that “the quality shortfall is just as urgent as the
attainment shortfall” (AAC&U, 2010, p. 1), and there
are a number of initiatives and organizations nationally
that are designed to address quality. The Professional
and Organizational Development (POD) Network in
Higher Education exists to promote quality through
improved teaching and learning practice and is the
central professional association for those engaged in
faculty development. Quality is central to the work of
AAC&U’s LEAP Initiative, which promotes excellence
in learning through faculty development, general
education reform, high impact educational practices,
and authentic assessment (Finley & McNair, 2013; Kuh
& O’Donnell, 2013). In truth, most institutions are at
work today developing a portfolio of solutions that
address issues of quality, retention, completion, and
attainment.

Tuition, Textbooks, and Student Debt

Although completion and quality are central to higher
education’s work, the dominant public concem for most
outside of higher education is cost (Humphries, 2012).
Since the mid-1980’s, the cost of a post-secondary degree in
the United States has been rapidly increasing (Kuh, Kinzie,
Buckley, Bridges, & Hayek, 2006) due to increased tuition
and associated miscellaneous costs, such as textbooks



Colvard, Watson, and Park

(Paulson & St. John, 2002; Senack & Donoghue, 2016).
Indeed, increases in tuition have been a direct response to
the shift of cost away from the public in the form of taxes to
students and/or their families (Humphries, 2012). Years of
cuts in state funding for public colleges and universities
have driven up tuition and harmed students’ educational
experiences by forcing faculty reductions, fewer course
offerings, and campus closings. These choices have made
college less affordable and less accessible for students who
need degrees to succeed in today’s economy (Mitchell,
Leachman, & Masterson, 2016).

Although tuition has been the largest contributor in
the equation of student debt, textbooks and ancillary
materials are a key variable as well, especially since many
students find it challenging to budget for the cost of books
because they typically don’t learn about the true scope of
those expenses until the beginning of a semester.
Depending on the specific course or discipline, the
associated traditional commercial textbook can cost
students several hundred dollars each semester (Fischer,
Hilton, Robinson, & Wiley, 2015; Hilton, 2016).

While the increasing costs of attending college
affect all students, low-income individuals and their
families face greater difficulties than  other
socioeconomic groups in paying rising tuition and
textbook fees (Kuh et al., 2006). This can directly affect
their decision regarding where to apply and ultimately
decide to attend college. Students with unmet financial
need are more likely to delay their college enrollment or
may not even attend college (Paulsen & St. John, 2002;
Provasnik & Planty, 2008). This, of course, can have a
cascading impact on future career decisions and
employment opportunities (St. John, Paulson, & Carter,
2005). For individuals who do enroll in higher education
institutions, some will make the financial decision to take
courses without purchasing the textbook (Watson,
Domizi, & Clouser, 2017), presumably negatively
affecting their understanding of the course material, their
subsequent performance (i.e., grade) in the class, and
potentially their persistence in the discipline (Buczynski,
2007; Fischer et al., 2015).

Open Educational Resources

In an effort to curb the inflating cost of a
postsecondary education and reduce student debt, there
has been a growing movement in higher education
regarding the authoring, adoption, and use of Open
Educational Resources (OER) in course settings. OER
are broadly defined as “the open provision of
educational resources, enabled by information and
communication technologies, for consultation, use, and
adaptation by a community of users for non-
commercial purposes” (UNESCO, 2002, p. 24). Within
the higher education context, OER typically encompass
free, online learning content, software tools, and
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accumulated digital curricula that are not restricted by
copyright license and available to retain, reuse, revise,
remix, and redistribute (Hilton, Fischer, Wiley, &
Williams, 2016). Within the context of this study, OER
refer to free, open textbooks, which replaced previously
adopted expensive, traditional, commercial textbooks.
The narrative traditionally supporting the adoption and
implementation of OER textbooks has focused on cost
savings by making high-quality educational resources
freely available to the students.

It is well documented in the literature that high-
quality OER can lead to significant financial benefits
for students and/or institutions, as well as reduce the
potential of financial debt (Bliss, Robinson, Hilton, &
Wiley, 2013; de los Arcos, Farrow, Perryman, Pitt, &
Weller, 2014; Farrow et al., 2015; Fischer et al., 2015;
Hilton, Gaudet, Clark, Robinson, & Wiley, 2013;
Watson, Domizi, & Clouser, 2017). In empirical
studies by Bliss, Robinson, Hilton, and Wiley (2013)
and Hilton, Robinson, Wiley, and Ackerman (2014),
college teachers and students reported significant cost
savings on textbooks due to the implementation of OER
in classes. Furthermore, several studies have shown
evidence that the affordability of OER can effectively
support at-risk learners in their efforts to finish their
studies (de los Arcos et al., 2014; Farrow et al., 2015;
Winitzky-Stephens & Pickavance, 2017).

Additionally, previous studies have found that a
majority of faculty and students perceive OER to be
equal to, or better than, commercial textbooks in terms of
quality (Allen & Seaman, 2014; Bliss et al., 2013;
Watson, Domizi, & Clouser, 2017). Many students
preferred using OER instead of traditional textbooks
(Feldstein et al., 2012; Petrides, Jimes, & Hedgspeth,
2012), citing the benefits of cost, access, and attributes of
online textbooks (Bliss et al., 2013; Watson, Domizi, &
Clouser, 2017). When evaluating faculty perception, a
majority of the faculty rated OER equal or superior to
traditional resources in terms of current content (91.2%),
ease of use (88.1%), efficacy (84.6%), trusted quality
(73.6%), and cost (97.9%) (Allen & Seaman, 2014).

While studies focusing on cost savings and student
and faculty perceptions have dominated the OER research
landscape, there has been less research that has looked at
the impact OER have on student learning. Several studies
have shown that implementations of OER may result in
similar or improved academic performance in addition to
saving students’ money (Bowen, Chingos, Lack, &
Nygren, 2014; Feldstein et al., 2012; Hilton & Laman,
2012; Lovett, Meyer, & Thille, 2008; Pawlyshyn,
Braddlee, Casper, & Miller, 2013). It was found that
students enrolled in courses that have implemented OER
as the textbook perform just as well, if not better, in
comparison to students enrolled in courses that use
traditional commercial textbooks (Hilton, 2016; Hilton et
al., 2016). Faculty also described OER as having prepared
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students at the same level of rigor, and in some cases more
so, as traditional textbooks (Bliss, Hilton, Wiley, &
Thanos, 2013; Bliss et al., 2013). Further, some studies
suggest that OER may indirectly improve student
performance through increased satisfaction, engagement,
and interest in the subjects (de los Arcos et al., 2014;
Farrow et al., 2015; Pitt, 2015).

In regard to measures of student performance (i.e.,
final grades), several studies suggest that courses that
have implemented OER result in higher student grades
(Feldstein et al., 2012), higher pass rates (Fischer et al.,
2015; Pawlyshyn et al., 2013), or lower failing and
withdrawal rates (Feldstein et al., 2012) than courses that
do not use OER materials. However, other studies do not
find any significant difference in grades between OER
adoption and traditional textbook use (Croteau, 2017,
Feldstein et al., 2012; Lovett, Meyer, & Thille, 2008).

Of the studies that have evaluated student
performance in OER vs. non-OER courses, we have not
found any that examine differences between full- and
part-time student performance, although research has
shown that part-time students are less likely than full-
time to graduate (Shapiro & Bray, 2011). Further, we
are not aware of any research that has evaluated student
performance with regard to student financial need or
disaggregated student data to better understand the
impact OER might be having on various student sub-
populations, especially those that might be at the
greatest risk of leaving college. In truth, one would not
necessarily anticipate that OER would positively impact
the performance of a student who would have otherwise
been able to purchase a traditional commercial
textbook; however, one would imagine that a free
textbook would indeed help those students who might
choose to forgo a textbook in a course due to the cost.

Purpose and Research Questions

The purpose of this research, then, was to better
understand how courses employing OER impact student
success metrics and student academic achievement by
disaggregating student performance based upon federally
determined financial need (Federal Pell Grant status),
ethnicity, and registration status (part-time vs. full-time).
We predicted that students from low socioeconomic
backgrounds that require substantial financial assistance to
attend college would exceedingly benefit from courses that
have adopted a free textbook when compared to previous
semesters when traditional, commercial textbooks were
used (for the purposes of this paper are referenced as “non-
OER” courses). Additionally, we predicted that all students
perform better in courses that have adopted OER—
regardless of socioeconomic or demographic background—
as all students will indeed possess the materials needed to
succeed in the course. In order to address these research
predictions, we sought to answer the following questions:
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1) What is the impact of OER textbooks on
student academic performance, quantified by
evaluating final grades and DFW (D, F, and
withdrawal letter grades) rates?

2) Does the use of OER textbooks affect students
from a low socioeconomic background
(quantified by Federal Pell Grant eligibility
status)  disproportionately = compared to
students who do not qualify for Federal Pell
Grant status?

3) Does student performance increase
significantly for those from underserved
populations when a free OER textbook is used
instead of a traditional textbook?

Ultimately, we sought to determine if OER might
address all three of the great challenges facing higher
education today.

Method
Context of Study

The Center for Teaching and Learning (CTL) at the
University of Georgia (UGA) began encouraging
faculty to adopt OER in the summer of 2013. Like
many institutions pursuing OER, the goal was to
decrease the cost of higher education and student debt
by helping faculty find and adopt free, high quality,
online textbooks. With limited resources, the CTL
developed a model that they anticipated would
maximize cost savings for students while also
minimizing the scope of work for the Center. They
chose to pursue faculty who taught large enrollment
courses and who were also currently using an expensive
textbook or textbook/technology package. In this way,
it was theorized that significant savings would be had
by students with only a relatively small number of
faculty adoptions of free textbooks. As a result of this
course profile, the majority of the courses transitioned
were large enrollment general education courses at the
1000-level. By the end of the Fall 2017 semester, it is
estimated that 35,985 students had been enrolled in a
UGA course that had switched from an expensive
textbook to a free textbook. It is further estimated that
these students had collectively saved $3,266,930 as a
result of this adoption (Watson & Colvard, 2018).
While several different OER textbooks were used in
this initiative, the majority were created by OpenStax, a
nonprofit OER textbook publisher based at Rice
University that is largely funded through philanthropic
foundations, including the Bill & Melinda Gates
Foundation, the William and Flora Hewlett Foundation,
and several others (OpenStax, 2018a). The OpenStax
publication process mirrors processes implemented by
the “big five” textbook publishers: faculty author and
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Figure 1

265

Timeline of the eight courses and adoption of OER. The black cells represent when the instructor did not teach that
respective course for the given semester. The white cells represent when the instructor taught the respective course
but used a traditional, commercial textbook. The gray cells represent when the instructor taught the respective

course and used an OER for the course text.

Discipline Course

Fall 2010

Spring 2011 Fall 2011 (Spring 2012| Fall 2012 |Spring 2013| Fall 2013 |Spring 2014

Basic Concepts in Biology

Organismal Biology
Biology

Principles of Biology

Anatomy and Physiology Il

American History to 1865
History

American History since 1865

Fall 2014

Spring 2015| Fall 2015

Spring 2016

Fall 2016

Psychology Elementary Psychology

Sociology Introduction to Sociology

Table 1.

Count of Student Grade-Level for All Students Enrolled in non-OER and OER Courses. The Grade-Level: Other

accounts for Transient, Graduate, and Unclassified students.

Grade-Level Non-OER OER
Freshmen 4328 3689
Sophomore 5001 3782
Junior 1560 1735
Senior 768 908
Other 24 27
Total 11681 10141

peer review of these textbooks. OpenStax’s textbooks
are 100% free and openly licensed (OpenStax, 2018b).
The open license enables faculty to make changes to
the textbooks if they so choose. As a result of
OpenStax’s publication approach and their OER’s
editable attributes, the CTL chose to focus the
majority of their OER adoption efforts on titles
provided by OpenStax.

Courses

This study evaluated historical student academic
performance data (i.e., final grades) for eight different
undergraduate courses at the University of Georgia (UGA)
from Fall 2010 — Fall 2016. These courses were selected
because they adopted OpenStax OER textbooks in place of
traditional commercial textbooks. The eight courses in
question span a range of disciplines, including science and
social science courses:

American History since 1865
American History to 1865
Anatomy and Physiology II
Basic Concepts in Biology
Elementary Psychology
Introduction to Sociology
Organismal Biology
Principles of Biology

All of these are large introductory courses within their
respective departments. Some of the courses are designed
for majors, whereas most are designed to satisfy UGA’s
general education requirements.

While UGA launched its OER initiative in Fall
2013, the semester of adoption of the OER differed
across these eight courses, but all courses used OpenStax
OER textbooks. The courses under consideration used
OER textbooks between two and seven semesters (see



Colvard, Watson, and Park

Figure 1 for course by course specifics). Additionally,
only sections of courses taught by the same instructor
were considered. This was done to control for instructor
bias in the analysis of pre- and post-OER adoption. For
example, we did not consider sections of Principles of
Biology taught by anyone other than the instructors who
eventually adopted OER for their courses.

Participants

The timeframe selected for this study provided two
large groups of students bridging multiple disciplines,
as well as provided two groups of students of similar
size. Specifically, there were 11,681 students in the
group who were in courses using traditional
commercial textbooks, and there were 10,141 students
in the group who were in courses using free, OER
textbooks. The grade-level breakdown of students
enrolled in the non-OER courses and OER courses is
listed in Table 1, with a majority of the students
enrolled in the eight courses of interest for this study
being largely comprised of lower level classmen
(Freshmen and Sophomores, n=9,329 students for non-
OER courses and n=7,471 students for OER courses)
compared to the number of upper level classmen
(Juniors and Seniors, n=2,328 students for non-OER
courses and n=2,643 students for OER courses).

In total, there were 21,822 students in this study.
Of those, 5,427 (24.9%) were Federal Pell Grant
recipient students. Our study’s Pell eligibility
percentage closely approximates UGA’s overall Pell
eligibility percentage of 23.8%. In Fall 2016 UGA had
a total undergraduate enrollment of 27,951 students
with a sex distribution of 43.7% male and 56.3%
female students. In this study, 35% of the students
were male while 65% were female. For the purposes of
this study, Pell eligibility served as a proxy for student
socioeconomic status, and therefore, by evaluating
student performance within the context of Pell
eligibility, it allowed us to make an inference on how
OER affected the grades of students from lower
socioeconomic backgrounds.

In Fall 2016, the ethnic origin characteristics of
UGA undergraduate students consisted of 4,835 non-
White students (17.30%; not accounting for the Asian
student population = 3,226, 11.54%) and 19,672 White
students (70.38%). The ethnic origin characteristics of
the students enrolled in courses under consideration for
this study were 4,078 non-White students (18.69%; not
accounting for the Asian student population = 2,549,
11.68%) and 14,938 White students (68.45%).
Therefore, the breakdown of student ethnic origin in this
study is representative of the student demographics of the
university. All student ethnicity data were self-reported,
so students that were classified as “Not Reported” were
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removed from the analysis (n= 257 students, 1.18%).
Additionally, the aggregation of “non-White” student
ethnicities did not account for Asian students who are
outperforming White students in terms of degree
attainment (National Center for Education Statistics,
2016). Our non-White category represents ethnicities
that have been historically underserved by higher
education and are attaining college degrees at
significantly lower rates than White students and Asian
students. The non-White category is comprised of
American Indian or Alaskan Native, Black or African
American, Hawaiian or Other Pacific Islander, Hispanic
or Latino, and “Two or More Races” students.

Additionally, the  registration status  of
undergraduate students enrolled at UGA in Fall 2016
was 26,328 (94.19%) full-time students and 1,623
(5.81%) part-time students.  There were 19,419
(88.99%) full-time students and 2,403 (11.01%) part-
time students enrolled in the courses of interest.
However, when evaluating the registration status
respective for the OER courses (between Fall 2013 and
Fall 2016), the number of full-time students (9,649;
95.15%) and part-time students (492; 4.85%) more
closely follows the breakdown in student registration
status for the university in Fall 2016.

Data and Sources

Examination of student academic performance
consisted of a multi-level approach. First, we evaluated
academic performance of all students enrolled in select
courses pre- and post-OER adoption.  We then
disaggregated the data to evaluate differences in
academic performance for Federal Pell Grant recipient
students and for non-Pell grant recipients. Finally, we
again disaggregated based on student demographic
data—student ethnic origin (White and non-White) and
registration status (full-time and part-time}—and again
compared academic performance pre- and post-OER
adoption. Our data set consisted of all letter grades (+/-)
and aggregated DFW grades, and all were de-identified
to ensure student anonymity. All letter grades were
converted to numerical representations (i.e., A =4, A- =
3.7, B+ = 3.3, and so on) for statistical analyses. For all
three sets of comparisons, we evaluated grade
distribution, average course grade, and percent DFW
grades for these respective student populations.

At UGA the Office of Institutional Research (OIR)
possesses student course grade information and most
student demographic information; however, the Office of
Student Financial Aid (OSFA) is the institutional steward
of Federal Pell Grant status. OSFA, working within strict
and emerging federal guidelines, required that each course
grade grouping contain at least 20 students within each
category. This requirement was designed to protect
student identities and thus required that we collapse the D,
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Table 2.
Percent Student Grade Distribution Data for All Students Enrolled in non-OER and OER Courses.
Grade Non OER OER
A 17.96 23.46
A- 11.33 19.06
B+ 12.99 14.13
B 22.10 17.02
B- 9.25 7.94
C+ 6.75 3.90
C 7.75 5.55
C- 1.01 0.74
DFW 10.87 8.19
Table 3.
Percent Student Grade Distribution Based on Pell Eligibility in non-OER and OER Courses.
Non-Pell Recipients Pell Recipients
Grade Non-OER OER Non-OER OER
A 19.48 24.90 13.48 18.97
A- 11.72 19.83 10.17 16.66
B+ 13.70 13.90 10.88 14.84
B 22.49 16.46 20.95 18.77
B- 8.92 7.54 10.20 9.16
C+ 6.30 3.87 8.11 4.01
C 6.88 5.20 10.30 6.65
C- 0.89 0.72 1.35 0.81
DFW 9.62 7.57 14.56 10.13
Figure 2

Average grade (Final grade) of students enrolled in courses pre-OER adoption (Non-OER) and post-OER adoption (OER). This
analysis compared students that were not recipients of the Federal Pell Grant (Non-Pell) and students that did receive the Federal
Pell Grant (Pell). The numbers over each bar represent the total number of students in that respective classification.
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Figure 3
Percent of DFW students comparing Non-Pell and Pell recipients in course pre-OER adoption (Non-OER) and post-
OER adoption (OER).
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grade category. This collapsed category is also a metric of
interest at UGA and many other institutions interested in
DFW rates. Further, all “other” final grade classifications
(e.g., Medical Leave, Military Leave, etc.) were deleted
prior to analysis as such reasons for course withdrawal
would not be related to course performance, financial
need, or OER adoption.

To analyze the data for all students and groups
involved in the study, two sample t-tests were used
to compare non-OER to OER courses. To compare
student financial aid status (Pell and non-Pell
recipients), ethnic origin characteristics (White and
non-White students), and registration status (full-
time and part-time) with regard to enrollment in non-
OER and OER courses, we used two-way ANOVAs
with grade as the dependent variable and OER status
and student demographic information as fixed
factors. All analyses were completed using IBM
SPSS Statistics for Macintosh, Version 22.0. This
study received IRB approval from the University of
Georgia Human Subject Division in the Office of
Research. All data received from OIR and OSFA
were de-identified in order to maintain student
privacy and anonymity. In compliance with the IRB
approval, all data were stored, analyzed, and
interpreted on one computer device.

All Students

We first compared academic performance of all
students categorized into two groups — non-OER courses
and OER courses — without stratification based upon
financial need or student demographics, and there was a
statistically significant improvement in final course grades
for students in the OER courses (M = 3.048, SE = 0.011)
compared to non-OER courses (M = 2.806, SE = 0.011)
(#21,820) = -15.95, p < .001). Table 2 displays the grade
distributions for both groups of students, showing there was
a decrease in the percent of DFW through B grades and an
increase in the percent of B+ through A grades in courses
using OER. For A grades, there was a 5.50% increase after
OER adoption, a 7.73% increase for A- grades, and an
1.14% increase for B+ grades. Importantly, the presence of
OERs decreased the DFW rate by 2.68% for all students
enrolled in the respective courses.

Federal Pell Grant Recipient Students

Analysis of student performance for Federal Pell Grant
recipients maintained the same trend as described for all
students, with a statistically significant difference when
comparing student Pell eligibility status (F(1,21818) =
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173.54, p < .001), OER use (¥(1,21818) = 232.161, p <
.001) and Pell eligibility x OER use, F(1,21818) =9.348, p
=.002). This study found there was a notable increase in
B+ through A grades and a decrease in B through DFW
grades. For non-Pell recipients, after OER adoption there
was a 5.42% increase for A grades, a 8.11% increase for A-
grades, and a 0.20% increase for B+ grades. For Pell
recipients, after OER adoption we observed a 5.49%
increase for A grades, a 6.49% increase for A- grades, and a
3.96% increase for B+ grades (see Table 3).

For non-OER courses, the final average course
grade was 2.878 + 0.012 (+SE) for non-Pell
recipients and 2.594 + 0.022 for Pell recipients; for
OER courses, the final average course grade was
3.091 + 0.012 for non-Pell recipients and 2.914 +
0.023 for Pell recipients (Figure 2). This resulted
in a 6.90% increase in non-Pell recipients’ end-of-
course grade and a 10.98% increase for Pell
recipients end-of-course grade with the adoption of
OER into the courses. In this analysis, OER
adoption resulted in a 2.05% reduction in DFW
grades for non-Pell recipients and a 4.43% decline
in DFW grades for Pell recipients (Figure 3)

Student Ethnic Origin

When evaluating White and non-White students’
academic performance, there was a statistically significant
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difference in student ethnic origin (F(1,19012) = 195.56, p <
.001), OER use (F(1,19012) = 30698, p < .001), and
student ethnic origin x OER use (¥(1,19012) = 10.374, p =
.001). There were statistically significant differences in
grade distribution for White and non-White students’
academic performance; however, both groups’ academic
performance increased in the OER courses. Additionally,
non-White students had a greater increase in B through A
grades relative to the grade distribution of White students
(Table 4). When comparing average course grades for these
two demographic groupings, the results demonstrated a
narrowing in the gap in academic performance between
these student groups following the adoption of OER (Figure
4). In non-OER courses, White students (n = 8152) had an
average course grade of 2.925 = 0.012 compared to 2.525 +
0.027 for non-White students (n = 2029). Once OER were
adopted for these courses, the average course grade
increased for both groups, specifically to 3.132 = 0.013 for
White students (n = 6,786), and to 2.857 + 0.025 for non-
White students (n = 2,049) (Figure 4). This resulted in a
7.09% increase in average grade for White students and a
13.13% increase for non-White students. Additionally,
there was a large decline in DFW grades once OER were
adopted in these courses. For White students, DFW grades
accounted for 8.70% of the final grades before OER
adoption, and that percentage dropped to 7.19% after OER
adoption. For non-White students, we observed that DFW
final grades accounted for 15.28% when traditional

Figure 4
Average grade (Final grade) of students enrolled in courses pre-OER adoption (Non-OER) and post-OER adoption (OER). This analysis
compared self-identified White students and Non-White students — aggregating all other self-identified ethnicities, excluding Asian. The
numbers over each bar represent the total number of students in that respective classification.
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Table 4.

Percent Student Grade Distribution Based on Ethnicity in Non-OER and OER Courses.

270

White Students

Non-White Students

Grade Non-OER OER Non-OER OER
A 20.22 26.27 11.83 15.96
A- 12.51 19.95 8.33 17.23
B+ 13.85 14.65 10.45 13.91
B 22.42 16.05 22.08 19.52
B- 8.91 7.54 10.40 8.44
C+ 5.96 3.24 9.27 5.47
C 6.59 4.48 10.89 8.10
C- 0.85 0.62 1.48 1.22

DFW 8.70 7.19 15.28 10.15
Figure 5

Percent of DFW students for non-OER and OER based courses for White and Non-White students. Students
classified as “Asian” were removed from the analyses.
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textbooks were used, and we noted a disproportionally
greater decline in DFW grades to 10.15% with the adoption
of OER (a decline of 5.13%) (Figure 5).

Student Registration Status

Finally, we evaluated the impact of OER when
considering student registration status by comparing
full-time and part-time students. When evaluating
grade distribution data for full-time and part-time
students before and after OER adoption, there were two
striking results that emerged. First, the shift to higher-
level grades, while present for both groups of students,

Non-White

was more pronounced for part-time students than full
time students after OER were implemented. Second,
DFW grades dropped significantly more for part-time
students than full-time students with OER (Table 5).
We found a significant difference in student registration
status (F(1,21818) = 141.90, p < .001), OER use
(F(1,21818) = 968.41, p < .001), and student
registration status x OER use (F(1,21818) = 59.68, p <
.001) for both full-time and part-time students. For
both groups, OER adoption helped to raise average
course grades (full-time: M = 3.080, SE = 0.011; part-
time: M = 2.420, SE = 0.067) compared to course
grades prior to OER adoption (M = 2.986, SE = 0.010;
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Table 5
Percent Student Grade Distribution Based on Registration Status in Non-OER and OER Courses.

Full-Time Students

Part-Time Students

Grade Non-OER OER Non-OER OER
A 20.25 23.70 6.28 18.70
A- 12.67 19.47 4.45 10.98
B+ 14.05 14.41 7.54 8.74
B 22.85 17.15 18.26 14.43
B- 9.11 7.80 9.94 10.57
C+ 6.32 3.87 9.00 4.67
C 7.48 5.49 9.11 6.71
C- 0.99 0.73 1.10 1.02

DFW 6.28 7.38 34.33 24.19
Figure 6

Average grade (Final grade) of students enrolled in courses pre-OER adoption (Non-OER) and post-OER adoption (OER). This
analysis compared students enrolled in the university at least 12 credit hours per semester (Full-time) to those students enrolled in
at least 6, but no more than 12 credit hours per semester (Part-time). The numbers over each bar represent the total number of
students in that respective classification.
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part-time: M = 1.889, SE = 0.033). OER helped to
narrow the gap in performance by increasing average
course grades by 3.18% for full-time students and by
28.13% for part-time students (Figure 6).

When evaluating the impact OER had on DFW
rates, we observed a slight increase from 6.28% to
7.38% in DFW grades for full-time students, though for
part-time students OER adoption resulted in a decrease
in DFW grades from 34.28% to 24.19%, which was a
10.14% decline (Figure 7). Closer analysis of these
data showed the trend in DFW grades increasing for
full-time students in OER courses, and this was

attributed to more reported Withdrawal grades (from
173 to 405 students) and fewer D and F grades (299 and
142 to 171 and 136 students, respectively), when
compared to full-time students enrolled in non-OER
courses. However, we did not evaluate why students
withdrew from a course.

Discussion
While the financial benefits of OER are well-

documented (Dimeo, 2017; Lieberman, 2018; Watson &
Colvard, 2018), this study sought to determine if OER
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adoption (in our case, free OpenStax textbooks) by
faculty in course settings has additional benefits beyond
saving students money. Statistically significant and
important additional benefits were discerned. Without
disaggregating the data, it was first found that students
tend to perform better in course settings when OER
textbooks were used in place of expensive, commercial
textbooks. DFW rates also decreased. Following
recommendations from AAC&U (AAC&U, 2015;
Gavin, Bolton, Fine, & Morse, 2018), we obtained
demographic information which allowed us to
disaggregate our data by Pell eligibility status, ethnicity,
and registration status. This enabled us to look more
deeply into the data to better understand course
performance outcomes for subpopulations of interest.
While end of course grades increased for all groups
considered, DFW rates decreased dramatically for
student populations we hypothesized would benefit the
most from free textbooks (e.g., Pell eligible students,
underserved populations, and part-time students).

When considering Federal Pell eligibility, we
observed an increase in A through B+ letter grades and a
decrease in B through DFW grades when evaluating
courses that have implemented OER at the University of
Georgia. A significant decrease in DFW rates for Pell-
eligible students was found (a 4.43% change) when OER
were adopted as the textbook for the class. These results
reveal a measurable decrease in the number of students
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failing or withdrawing from a course when OER are
adopted, and that decrease in the number of failing or
withdrawal grades is more significant for students from
low socioeconomic backgrounds (see Figure 3).

This  research  also  evaluated  student
demographic metrics — ethnic origin and registration
status — which helped to provide a more nuanced
understanding of student academic performance with
regard to OER adoption. This research revealed
significant differences in academic performance
(average final grade) for both White and non-White
students enrolled in OER courses compared to
previous semesters when OER were not yet adopted.
The finding that students’ final grades improved in
courses that adopted OER is encouraging, but the
magnitude in which non-White students’ grades
improved is very compelling.

Additionally, the benefits of OER are significant
for part-time students. This study found a 53.12%
increase in average course grade and a 29.54% decrease
in DFW rates for students who were not enrolled full-
time at UGA. These findings uniquely highlight the
impact openly accessible content has on this non-
traditional student population. Part-time students are an
often overlooked population in higher education, and
71% are on their own financially (Bombardieri, 2017).
It is not surprising that those enrolled part-time in
college benefitted from free textbooks.

Figure 7
Percent of DFW students comparing Full-time and Part-time students in courses pre-OER adoption (Non-OER) and
post-OER adoption (OER).
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As noted earlier, students at UGA have collectively
saved approximately $3,266,930 since the launch of the
initiative in 2013. The cost of higher education and the
associated debt have a well-documented connection to
drop-out rates (Goldrick-Rab, 2016); however, there is
more to the OER story than simply reducing debt.
Given the findings of this large-scale study, we believe
the conversation regarding OER should change
significantly. While compelling, the argument for OER
as primarily a cost saving measure is incomplete and
minimizes the value of OER. This study suggests that
OER speaks to all three of the great challenges facing
higher education today: affordability, retention and
completion, and quality of student learning.

Although drop-out rates were not examined as
part of this study, it is logical to deduce that reducing
the number of students who fail would have a positive
impact on retention. As noted above, OER were
found to significantly decrease DFW rates across a
range of demographics. They also have a more
pronounced impact on grades for those who start
further behind, are in financial need, and/or are among
populations that have been historically underserved by
postsecondary education. OER speaks to the
aforementioned attainment gap as well. Still further,
there is an expectation that grades are an indicator of
student achievement within course settings, and by
simply ensuring that all students, regardless of need or
background, have access to course materials on the
first day of class, the quality and extent of learning
appear to be improved.

Study Limitations

It should be noted that there are limitations and
assumptions made for this study. The analysis provided
within this article only considers students at a single, large,
doctoral-granting research university. This should be
taken under consideration as readers evaluate the
generalizability of these findings. Some of the course
transitions to OER textbooks represented in this study
included assistance from UGA’s CTL, and it is probable
that the adoption of the OER-based textbook served as a
catalyst to further the instructors’ engagement with their
own teaching. Additionally, this study only evaluated end
of course grades, though there are a number of course
assessments that went into generating the final grades for
these respective classes. The degree to which OER
influenced individual assignment or assessment grades
was not explored by this study and could not be
determined based on the nature of the data set. Finally,
this study evaluated large, introductory courses spanning a
range of disciplines; therefore, upper class (juniors and
seniors) students were a small percentage of the population
under consideration.
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Conclusion

This research suggests OER is an equity strategy
for higher education: providing all students with
access to course materials on the first day of class
serves to level the academic playing field in course
settings. While additional disaggregated research is
needed in a variety of postsecondary contexts such as
community college, HBCU, and other higher
education settings to increase the generalizability of
this notion, this study provides an empirical
foundation on which to begin to change the advocacy
narrative supporting OER. A new opportunity appears
to be present for institutions in higher education to
consider how to leverage OER to address completion,
quality, and affordability challenges, especially those
institutions that have higher percentages of Pell
eligible, underserved, and/or part-time students than
the institution presented in this study.
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