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Affordable Learning Georgia (ALG) is an initiative that began in 2014, which supported faculty when
transforming their previously required textbooks to low-cost, no-cost textbooks. The goal was to help
reduce the financial burden on students in their pursuit of a college education. In this study, the researchers
developed no-cost textbooks for two undergraduate industrial and systems engineering courses. Both
quantitative and qualitative measures are used to assess the effectiveness of the textbook transformation
and students’ experience of no-cost learning material in the Industrial and Systems Engineering program.
The responses were overwhelmingly positive with respect to the no-cost textbooks in both courses.
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INTRODUCTION

The rising cost of physical textbooks has created a demand for low-cost, no-cost electronic textbooks,
or e-Books, and other learning materials for students. Since 2013, the University System of Georgia has
supported the development and course offerings of low-cost, no-cost learning resources through their
Affordable Learning Georgia (ALG) transformation grants. The ALG supports the Open Educational
Resources (OER) defined as “teaching, learning and research materials that make use of appropriate tools,
such as open licensing, to permit their free reuse, continuous improvement, and repurposing by others for
education purposes” by the United Educational, Scientific and Cultural Organization (UNESCO).

Given the limited OER resources available for Industrial and Systems Engineering (ISYE) program,
the researchers participated in Round 16 of the Affordable Learning Georgia grants and developed two
separate no-cost electronic textbooks in the Industrial and Systems Engineering department at Kennesaw
State University, one for the ENGR 1100 course (Survey of Engineering Applications from Mathematics)
and the other for the IET 4451 (Systems Simulation) course, to replace previously required textbooks
purchased by students. The learning material will be hosted on OpenALG (https://alg.manifoldapp.org/).
Student survey feedback responses at the conclusion of the initial offerings of these electronic textbooks

Journal of Higher Education Theory and Practice Vol. 21(10) 2021 215



during Fall 2020 semester was overwhelmingly positive, which may serve as an impetus for other faculty
in the College of Engineering to follow suit.

In this IRB-approved (Institutional Review Board) study, both quantitative and qualitative measures
are used to assess the effectiveness of the textbook transformation and students’ experience of no-cost
learning material in the Industrial and Systems Engineering (ISYE) program. The no-cost learning materials
for the two ISYE undergraduate engineering courses were developed in Summer 2020. These newly
developed learning materials were subsequently used during Fall 2020 to replace previously required
textbooks for each course. A survey was conducted at the conclusion of Fall 2020 semester to assess student
perceptions of the new no-cost textbook as well as their previous experiences with no-cost learning
materials. Both quantitative and qualitative measures are analyzed to assess the effectiveness of the
textbook transformation and students’ experience of no-cost learning material in the Industrial and Systems
Engineering program. The quantitative measures include course average GPA, student Drop/Fail/Withdraw
(DFW) rates, and student success in course learning objectives. The qualitative analysis is based on a survey
we developed to collect students’ feedback on the learning materials used in the courses. In addition to
rating their experience using a 5-point Likert scale (1=strongly disagree, and 5= strongly agree), students
are also given the opportunity to enter any comments they may have. The responses were overwhelmingly
positive with respect to the no-cost textbooks in both courses.

LITERATURE REVIEW

A review of the literature reveals common themes, particularly, with regard to textbook affordability.
Other themes, however, relate to how social justice is impacted by textbook affordability, the relationship
between a college bookstore and e-Books, the role of the librarian in assisting faculty with selecting Open
Educational Resources (OER) for use in their courses, both faculty and student perceptions of the use of
OER materials, student success with low-cost, no-cost textbooks, and the impact of these learning resources
on student retention.

Morris (2019) notes that student debt at graduation in 2018 was $1.5 trillion among 44 million
borrowers, with textbooks costs from less than $100 to several hundred dollars, depending on the program
of study. In an earlier study, Baum et al. (2014) cite that, on average, students spend more than $1,000 a
year on textbooks. Meinke (2013) notes that textbooks costs rose by an average of 6% per year over the last
decade and the U.S. Government Accountability Office (2013) calculated that textbook costs rose by 82%
from 2002 to 2012, which was triple the inflation rate. Popken (2015) notes that textbook prices increased
four times faster than the inflation rate in the past decade and by an alarming 1,045% since 1977, causing
many students to forego the purchase of required textbooks for their courses (Bookboon, 2012; Kingkade,
2011). Martin et al. (2017) notes that 66% of 676 student survey responses at Brigham Young University
have not purchased a textbook due to cost. In another survey conducted at Old Dominion University,
approximately 1/3 of student responses indicated that they decided not to purchase required textbook
materials due to cost and approximately 1/5 of student responses indicated that they had received a lower
grade than expected in a course because they could not afford to cost of course materials. Furthermore, the
survey revealed that many students either dropped or withdrew from courses due to the cost of course
materials. Activists are now calling on newly-elected President Biden to carry through on his campaign
pledge to forgive up to $10,000 in student debt per borrower (Holland and Tanzi, 2021; Schirmer, 2020).

To address the needs of historically underserved groups, Jenkins et al. (2020) advocates for greater
institutional commitment to the use of OER and other no-cost course materials in addition to further
research that explores the social justice implications of OER and textbook affordability. In a recent
decomposition study, Kakar et al. (2019) suggests that student loan use accounts for between 3%-7% of the
Black-White wealth gap across the wealth distribution in the U.S.

OER transformation projects have a direct impact on the sale of textbooks at college bookstores. Bell
(2017) suggests that academic librarians are eager to demonstrate their leadership in such projects by
building better relationships with bookstore personnel, such as establishing stronger channels of
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communication, exploring new ways in which libraries and bookstores can work together, and taking the
initiative to engage in discussions and find common ground.

Librarians are playing key roles in OER transformation grants. For example, to counter rising textbook
prices, Rokusek and Cooke (2019) suggest that library e-books would provide a free, convenient option for
students. Moreover, despite the limited availability of suitable e-books, the potential for increased adoption
could be attained if librarians would target their advocacy of library e-books to professors who teach lower-
level courses. At colleges, such as Sinclair Community College, librarians participate in OER grant
initiatives and provide individualized consulting, training, and faculty support. Katz (2019) suggests that
OER offers new opportunities for librarians to maximize their skill sets by helping faculty to discover OER
and other options available for both cost savings to students and improved pedagogy for faculty. When the
Affordable Learning Georgia (ALG) initiative began in 2014, Gallant (2015) notes that a pilot team of
University System of Georgia (USG) libraries set the strategy and goals of the ALG initiative and identified
stakeholders who needed to be engaged, and then talked to stakeholders across the country.

Regarding faculty perceptions of OER, in a 2019 Textbook Affordability Survey sponsored by Taylor
& Francis Group, according to responding librarians, 19 percent of faculty currently work with library staff
to reduce textbook costs and nearly two-thirds of librarian respondents reported the number is growing
(Peet, 2020). In another survey conducted at the University of the South Pacific (USP), Prasad and Usagawa
(2014) report that nearly half of the 39 USP teachers were willing to develop OER derived custom-built
textbooks for their courses. Martin et al. (2017) cites 91% of 573 faculty survey responses at Brigham
Young University would be willing to use OER materials and that 53% of them would welcome assistance
in discovering suitable materials for their courses. Harley et al. (2009) report that the Student Public Interest
Research Groups (Student PIRGs) launched a two-year campaign in 2007 to drive mainstream faculty’s
acceptance of open textbooks and other affordable learning resources.

In a survey about student perceptions of open textbooks, Everard and St. Pierre (2014) discovered that
over 90% of students surveyed viewed an open textbook as a comparable or better option than a traditional
textbook. In a cross-campus survey conducted at City University of New York (CUNY), student responses
indicated an overwhelming positive experience with using Zero Textbook Cost (ZTC) courses due to using
no cost textbook, ease of materials access, and that they felt it was better for learning versus traditional
textbooks (Brandle et al., 2019). In a survey of college-aged students from over eight universities in the
eastern United States, results indicated that generally favorable student perception of OER resources were
attributed to factors such as a preference for lower education costs, a preference for online courses,
connectivity to the course, and a likelihood to rate faculty members higher (Fine and Read, 2020). In a
different study conducted at five state university campuses in California in 2010, of the 662 returned student
questionnaires among 33 courses, more than 1/3 of the students were satisfied with eTextbooks, more than
one-half of student responses indicated the ease of use of eTextbooks, and that students aged 22 and older
tended to have more positive experiences with eTextbooks than younger students (Back and Monaghan,
2013). In contrast, Benoit (2018) notes that nearly 66% of student responses in a study conducted at
Lethbridge College indicate a preference for printed textbooks, even though 76% of those student responses
identified as in the 18-24 age group, citing students’ value in familiarity, convenience, and ease of use when
reading printed materials. For those students who preferred digital textbooks, cost consideration was the
primary motivator. In a study at Central Washington University, students were given the option of
purchasing a textbook or using OER materials to complete their general education requirements. Those
who opted for OER course materials were pleased to enjoy some financial relief; however, for those who
opted to purchase textbooks, their biggest complaint was that faculty only used very small portions of
expensive required textbooks (Valentino and Hopkins, 2020).

Regarding student success, Croteau (2017) notes in a study of twenty-nine Round 1 of the University
System of Georgia’s (USG) Affordable Learning Georgia (ALG) transformation grant proposals during
Spring 2015, survey results indicated that the ALG initiative helped students save money (~ $760,000)
without negatively impacting learning outcomes (i.e., final exam grade, assessment grade, and course
distribution of letter grades) between pre- and post- textbook transformation.
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METHODOLOGY

Developing, adopting and revising no-cost learning material is a process which involves continuous
improvement as shown in Figure 1. The effectiveness of the textbook transformation and students’
experience of no-cost learning material are collected using an online survey that was created using Qualtrics
XM and then administered to students in both courses at the end of the Fall 2020 semester to gauge whether
their experience level with no-cost textbooks, their preference to no-cost textbooks versus traditional
textbooks, their satisfaction with no-cost learning materials, and responses to an open-ended question
soliciting feedback on their experience with these no-cost textbooks. At the end of the survey period,
Qualtrics XM generates a report with all responses. To interpret the responses, descriptive statistics
generated by Qualtrics XM are used to analyze the answers to a 5-point Likert scale (1=strongly disagree,
and 5= strongly agree) questions while the answers to the free-response questions are used to provide more
detailed conclusions for the researchers.

FIGURE 1
PROCESS FLOW OF DEVELOPING NO-COST LEARNING MATERIAL

Develop initial no-cost learning material

A 4

Adopt no-cost learning material ——

Evaluate effectiveness based on qualitative and quantitative measures

!

Revise no-cost learning material for continuous improvement —

RESULTS AND DISCUSSIONS

Qualitative and quantitative results are obtained from this study based on students’ course performance
and class survey on student’s perception of no-cost learning material after the adoption of these material.
The survey topics include the students experience with no cost material, the preferences of the students,
and the feedback given by the student.

Participant Demographics

The survey was taken by 25 Industrial and Systems Engineering students enrolled in ENGR 1100 and
IET 4451 in Fall 2020. There are two different sessions of each course: Hybrid section and Online section.
The course modality for hybrid section involves both face-to-face instructions as well as an online
component, whereas the online section contains only virtual online format. Figure 2 shows the percentage
of students enrolled in each section among those who participated in the course survey. About 46% of
participants are from ENGR 1100 and around 54% are from IET 4451. Figure 2 indicates more students
from online section took the survey compared to the those enrolled in hybrid section with a ratio of 7 to 3.
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This is consistent with the course enrollment pattern for online section vs. hybrid section with more students
prefer online course modality due to the COVID-19 pandemic in Fall 2020.

The participants’ age group by course modality is shown in Figure 3, where younger students (ages 18-
27) are more prevalent in the hybrid sections, older students (ages 28 and older) are more prevalent in the
online sections. The online sections, offering more schedule flexibility, tend to be more appealing to older
age group students are more likely working either part-time or full-time while taking classes.

FIGURE 2
PERCENTAGE OF PARTICIPANTS ENROLLED IN EACH COURSE SECTION
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FIGURE 3
PARTICIPANT AGE GROUPS
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We also look at the ethnicities of the survey participants. Figure 4 indicates 44% of participants
classified as White/Caucasian, followed by a tie at 16% for both Black/African American and Asian/Asian
American.

Participant Experiences With No-Cost Materials

We also assess the students’ prior experience with no-cost learning materials from the two ISYE
courses. Even though the OER materials for Industrial and Systems Engineering are limited, some students
have had experience with OER learning material in general education courses or in other disciplines. Figure
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5 shows that about 60% of respondents indicate the use of several no-cost textbooks previously, 16% of
respondents indicated this was their first experience using no-cost textbooks and 24% of respondents
indicated that this was their second experience with no-cost textbooks. Since our project is the first effort
of textbook transformation within ISYE program at our university, the 60% of participants who had
previous experience with no-cost textbook courses are mostly taking those courses either in other
institutions (for transferred students) or in other departments within our university.

FIGURE 4
ETHNICITIES OF SURVEY PARTICIPANTS
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FIGURE 5

STUDENTS’ PRIOR EXPERIENCE WITH NO-COST LEARNING MATERIAL
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As part of the survey, all participants were asked questions related to their preferences and overall
experience with no-cost learning materials. As shown in Figure 6, over 70% of respondents prefer no-cost
textbooks, particularly regarding Industrial and Systems Engineering courses. Nearly 70% of respondents
found the no-cost textbooks written by their professor to be easier to read and understand than traditional
textbooks. This may be attributed to both the professor including real-world experiences, rather than
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hypothetical examples, in the no-cost textbook and the fact that the professor is readily available to discuss
any material in the no-cost textbook. Additionally, over 40% or respondents preferred not having a textbook
for their course.

FIGURE 6
STUDENT PREFERNCES ON NO-COST LEARNING MATERIAL
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In addition to evaluating students’ preference of no-cost learning material vs. traditional textbook,
survey questions are also conducted on students’ satisfaction level. Table 1 shows a list of comments related
to participant satisfaction with no-cost learning materials. The results summarized in Table 2 indicate the
average students’ feedback based on a 5-point Likert scale (1=Strong Disagree, and 5=Strong Agree). Both
results show overwhelming positive responses to student satisfaction of no-cost textbooks for both ENGR
1100 and IET 4451.

TABLE 1
STUDENT SATISFACTION OF NO-COST LEARNING MATERIALS

Which of the following do you strongly agree with? Percent of Participants
I was satisfied with the quality of the no-cost materials provided in
this course. 84%
The no-cost materials in this course helped ease my financial burden
as | pursue my college degree. 88%

I would recommend to other students that taking a course with low-
cost, no-cost materials provide the same or better quality of

education versus taking a course with traditional textbook materials. 92%
I wish additional courses in my major offered low- cost, no-cost
materials. 92%

I believe that going from traditional textbooks to low- cost, no-cost
materials in an industrial engineering course is the way of the future
in higher learning. 84%
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TABLE 2
STUDENT FEEDBACK ON NO-COST LEARNING MATERIALS

Statement ENGR IET Average
1100 4451
1 was satisfied with the quality of the no-cost materials provided in this 491 4.77 4.83
course.
The no-cost materials in this course helped ease my financial burden 491 4.77 4.84
as I pursue my college degree.
I would recommend to other students that taking a course with low 5.00 4.69 4.83

cost, no cost materials provide the same or better quality of education
versus taking a course with traditional textbook materials.

The content, links and other learning module materials were sufficient 4.82 4.84 4.84
to help me learn.

1 feel that learned more in this course using the instructor’s low-cost, 4.36 4.00 4.17
no-cost materials included in this course versus using traditional

textbook materials.

The Based on our assessment data, the no-cost learning materials we developed are as effective as the
textbooks used previously in the corresponding courses. The average GPA for ENGR 1100 during the Fall
2020 semester using no-cost learning material is 3.45 compared to 3.28 of the previous semesters using
traditional textbook. Similarly, the average student GPA for IET 4451 has improved 5% in Fall 2020
compared to the semester using traditional textbook. The drop and withdraw rate for both courses are
slightly higher in Fall 2020 where the no-cost material is adapted. The failure rate stays similar. The overall
comparative impact on student performance in terms of learning outcomes and grades are positive,
especially given the impact of COVID-19 on students’ performance through the new norm of virtual
learning.

Towards the end of the survey, the participants were given the opportunity to voice their opinions on
their overall experience with no-cost learning materials and provide some constructive feedback. Many
students were thrilled that this method was financially beneficial. This would allow for students to allocate
funds elsewhere as opposed to the purchase of textbooks. College is expensive and so are books. Therefore,
this method of learning is very favorable among college students and alleviates the stress of purchasing
textbooks. Students also thought the instructor-constructed notes were quite easy to follow and learn from.
At times, the notes were easier to comprehend than the textbook and these learning materials provide
students with their instructors’ expertise on the subject matter. Some of students’ remarks includes,

“I think this no-cost learning material is quite efficient and help to reduce the costs needed
to purchase a textbook that can be allocated elsewhere. This teaching method also allows

the instructor to understand and identify areas where students are having difficulty.”

“For this course, my instructor's lectures and course notes were much easier to understand
than Arena textbook (which I rented virtually due to cost).”

“We appreciate this approach financially, but it also is a better way for us students to learn
I believe as well.”

DISCUSSIONS AND CONCLUSIONS
An analysis of ISYE student perspectives reveals that the most important aspects of no-cost learning

material, in addition to being cost-effective, also includes the quality of material to enhance the learning of
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each student. The quality of content, such as learning concepts and objectives, are extremely important as
this is what the student must comprehend to eventually pass the class. The organization of the learning
modules are also a vital component to quality. Learning modules that present material in a consistent,
structured manner allows the student to easily navigate through the course to find materials. If the learning
materials were made accessible, the student can retrieve course materials with any smart device such as a
phone, tablet, or computer with internet access. This is much more convenient for the student than a
traditional textbook.

Some students learn better with a physical textbook versus online supplemental material. Therefore, it
was suggested that a low-cost printed version of instructor notes be offered. Every student has a different
learning style, and we must be open to tend to each student’s needs so that they can be successful in any
course in which they enroll. Some students also believe that no matter the circumstance, a textbook should
be offered and recommended. This will be used as an additional resource, as well as a reference source
post-graduation. Textbooks, whether traditional or no-cost textbooks, do hold valuable information and,
therefore, will always be a great resource.

Students made clear that they look forward to the no-cost learning material alternative. Instructors
should be encouraged and motivated to go the extra mile to make the material informative, interesting, and
exciting for the students. Some course material can be quite difficult to learn and might not be very
enjoyable at times. For the students to be engaged in the material, the instructors do play a huge role in
achieving this for the student to succeed in the course. The ability for the no-cost textbook to enhance the
learning of students is critical. Providing additional resources to the students such as links,
articles/publications, and other learning modules, help students retain more information of the subject
matter beyond the main concepts that are presented in each learning module, which provides an additional
opportunity for students to better understand the material. As most of the student feedback agreed, the
instructor’s course materials and tutorial videos helped them get a better understanding of the concepts
rather than simply reading a traditional textbook. This made for a more enjoyable learning experience for
the students.

Both ENGR 1100 and IET 4451 course material involves hands-on programming skills (MATLAB for
ENGR 1100, and ARENA for IET 4451). From instructors’ perspective, developing learning materials by
ourselves enables us to better adapt to the evolving and dynamic nature of programming field. New and
advanced techniques can be quickly embedded into the ISYE curriculum, such as simulation-regression
proposed by Li et al. (2010) and agent-based simulation models (Zhou et al. (2021a); Zhou et al.(2021b)),
which are important to the success of Industrial and Systems Engineering students. At the same time,
effective transformation activities require significant efforts from the instructors. The success of this project
not only benefit students in both ISYE and IET program, but also increases the visibility of ALG in ISYE
department.
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