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each): Dr. Chavonda Mills, Professor of Chemistry, chavonda.mills@gcsu.edu; Dr. Shaundra
Walker, Interim Director of Libraries, Associate Director for Instruction and Research,
shaundra.walker@gcsu.edu
Project Lead: Dr. Chavonda Mills
Course Name(s) and Course Numbers: CHEM 3711 Biochemistry I; CHEM 3510 Biochemistry
Semester Project Began: Spring/Summer 2016
Semester(s) of Implementation: Fall 2016; Spring 2017
Average Number of Students Per Course Section: CHEM 3711 (7); CHEM 3510 (40)
Number of Course Sections Affected by Implementation: CHEM 3711 (2); CHEM 3510 (1) –
total 3
Total Number of Students Affected by Implementation: 54
1. Narrative
A. Describe the key outcomes, whether positive, negative, or interesting, of your project.
Include:
 Summary of your transformation experience, including challenges and
accomplishments
 Transformative impacts on your instruction
 Transformative impacts on your students and their performance
Transformation Experience
The proposed project looked to address the rising cost in college textbooks as well as the need
for high‐impact pedagogy in higher education by initiating a no‐cost‐to‐students inquiry‐based
Biochemistry course transformation. The project goals were to:
1. Redesign and implement an inquiry‐based Biochemistry course using no‐cost learning
materials.
Page 1 of 8

ALG Project 193

Mills, C.; Walker, S.

2. Assess the effectiveness of a no‐cost inquiry‐based Biochemistry course transformation
on student success and course success.
3. Host open educational resources on existing LibGuides and Institutional Repository
sites.
4. Expand access to timely and relevant knowledge via library‐owned and open‐
educational resources.
During the redesign phase, Dr. Mills, course instructor, identified potential no‐cost learning
materials and instruction resources for the course. After extensive research and textbook
reviews, Drs. Kevin Ahern and Indira Rajagoapal’s free online textbook, Biochemistry Free and
Easy, was identified as the primary content resource for the course transformation. Online
lectures videos, animations, primary literature, and Dr. Mills’ self‐authored inquiry‐based course
materials were used to supplement the primary textbook. All supplemental materials were
hosted on the course LibGuides site (http://libguides.gcsu.edu/millsbiochem3510), easily
accessible to both students and instructors. Following the first semester of implementation,
Ahern and Rajagoapal published an updated and more in depth version of their free online
textbook, Biochemistry Free For All, which was adopted for the course.
Dr. Walker’s role for the grant primarily involved building, maintaining, assessing, and providing
access to the LibGuide that was used to host the course content. She provided guidance and
support to facilitate the proper and ethical use of licensed resources, particularly copyrighted
articles, in an online environment. Where available, she located freely available open‐access
copies of articles or resources that were available via GALILEO or through subscriptions
purchased by the library. In instances where licenses were needed, she served as a liaison
between the teaching faculty member and the library’s acquisitions department to determine
the rights’ holder and to arrange for payment. Dr. Walker also ensured that licensed resources
were provided in a manner that is consistent with University System of Georgia Copyright Policy.
Overall, the course transformation was a success. As reported in section 3 of this report, a
comparison of DFW rates, American Chemical Society standardized test scores, and student self‐
reflections were used to determine the impact of the no‐cost course transformation. The total
savings for students enrolled in the no‐cost textbook sections of CHEM 3510 Biochemistry and
CHEM 3711 Biochemistry I during fall 2016 and spring 2017 was $16,362.00 ($303.50/student).
Challenges
For majority of their academic careers, students have been accustomed to using a hard copy
textbook as the primary source for course content. It was unexpectedly challenging to convince
students to access the online textbook just as they would a hard copy textbook. At the beginning
of the semester, very few students accessed the online textbook on a regular basis. Instead, they
relied heavily on the instructor’s lecture notes, provided electronically and during face‐to‐face
lectures. Eventually, students recognized the necessity to use the online textbook as a primary
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source of information and, based on periodic formative surveys and website views statistics,
most students regularly accessed the online textbook by midterm.
One of the unforeseen challenges of this grant was not initially anticipating having to secure the
rights to use some of the supplemental articles in the course. Based on initial conversations, Dr.
Walker’s understanding was that all of the supplemental resources were either already licensed
or were available via GALILEO or through one of the library’s existing subscriptions. After
reviewing the materials, Dr. Walker realized that it would be necessary to secure the proper rights
to use the materials in the course. There was at least one instance where the rights holder did
not respond to our request, so we were unable to use the material in the course. Additionally,
because we needed to restrict the materials to only students who were enrolled in the course,
we had to provide access via GC’s learning management system Desire to Learn (D2L) so that
users could be properly authenticated.
Another unforeseen challenge occurred with the use of the YouTube videos that are embedded
in several of the modules. Dr. Mills desired to have the videos start at particular intervals, but
the embed option did not support different start times. Additionally, LibGuides do not record
views on video embeds, so it was difficult to assess how many students actually viewed the video
content.
LibGuides is an evolving product and there was one particular feature that we’d hoped to utilize
for the course, but unfortunately, Dr. Walker was not able to get it implemented before the
course begin. This particular feature, called LibGuides Automagic, embeds content directly into
the learning management system, resulting in a better user experience than simply presenting a
link. Dr. Walker worked with GC’s Library Technical Associate who liaised with D2L support at
the system level to implement it, but unfortunately, we were already into the semester once the
feature was available.
Accomplishments
As listed above, the grant proposal had four major outcomes. All of the outcomes were achieved
with varying degrees of success.
Redesign and implement an inquiry‐based Biochemistry course using no‐cost learning materials.
The course was successfully redesigned as an inquiry‐based course with emphasis on student
engagement and critical thinking. The no‐cost model saved each student $303.00, for a total
savings of $16,362.00. Students expressed appreciation for not having to purchase course
materials as science textbooks normally costs upward of $250 (section 2, student quotes).
Students also expressed gratitude for access to course supplemental materials – video lectures,
animations, course lecture notes – in one location via the course website.

Page 3 of 8

ALG Project 193

Mills, C.; Walker, S.

Assess the effectiveness of a no‐cost inquiry‐based Biochemistry course transformation on
student success and course success.
As illustrated in section 3 of this report, the DFW rate for the no‐cost course transformation,
3.7%, is less than that of previous semester, 6.1%. This is a strong indication that the course
transformation had a positive impact on student success. While student performance on the
standardized American Chemical Society exam did not improve drastically and remained similar
to previous years, the fact that there was no decrease in test performance is notable.
Host open educational resources on existing LibGuides and Institutional Repository sites.
Resources successfully hosted on GC’s LibGuides site and students granted additional access via
D2L. As indicated by supporting files, LibGuides Access Data, the course website received over
500 views in Fall 2016 and over 1200 views in Spring 2017. Students accessed individual files at
varying degrees, with file access declining as the semester progressed.
According to Dr. Walker, this experience allowed her to further develop her skills in developing
LibGuides for non‐traditional purposes. Although she has used the Springshare platform for eight
years, this was her first time working so closely with a teaching faculty member to develop
content to be used throughout an entire course. Dr. Walker states that she now has a better
understanding of some of the limitations of the platform generally and specifically as it relates to
open textbooks. Obtaining the necessary permissions to use licensed materials in an online
environment was also a new experience for her and one that provided an opportunity to apply
her existing knowledge of copyright, as well as gain new knowledge in this area. Based on Dr.
Walker’s work with the grant, she developed an internal workflow for managing similar requests
from faculty in the future. Collectively, she states that these experiences have prepared her to
offer similar text book alternatives to faculty and students outside of the ALG grant program.
Expand access to timely and relevant knowledge via library‐owned and open‐educational
resources.
Using a keywords algorithm, relevant peer‐reviewed literature was made available to students
via a real‐time News Feed on the course LibGuides site allowing students to make connections to
course content and current events.
Transformative impacts on instruction
The LibGuides course had a positive impact on course instruction as all course materials and
resources were concentrated on one website. During face‐to‐face lecture periods, it was
convenient and easy for the instructor to access the course website to draw students’ attention
to resources or video animations. Throughout the semester, the instructor was able to update
the website and share materials with students fairly easily. Another positive impact was the real‐
time newsfeed of current events and published articles related to course content. Students were
able to connect course content to real‐world events and applications, which heightened the level
of engagement in the course.
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Transformative impacts on students and their performance
The inquiry based instruction model paired with no‐cost materials proved impactful on student
learning and success. The instructor of record found that students were well‐prepared for class
and highly engaged during face‐to‐face lecture periods. Of the students surveyed, 62.4%
indicated that the free online textbook was useful to their learning for the course. In addition,
no‐cost study aids that enhanced their performance to a great or moderate extent were
instructor PowerPoints and video animations. Interestingly, only 45.9% of students indicated
that YouTube lecture videos enhanced their performance. A meager 13.5% felt that journal
articles enhanced their performance; as such, more emphasis needs to be placed on the
importance of primary literature and its role in advancing the field of biochemistry.
B. Describe lessons learned, including any things you would do differently next time.
As mentioned previously, one of the lessons learned was about the limitations of the LibGuides
platform. Although a LibGuide can host a variety of types of content, the platform does not
provide the same level of statistics for every type of content. For example, this project used
several videos from YouTube, which were presented on the LibGuide via embeds of widget code.
Although students could view the videos on the LibGuide, it did not provide any information
about how many video views took place or how much of each video was actually viewed. For
future iterations of the LibGuide, Dr. Walker would definitely explore using a combination of
LibGuides statistics and statistics from Google Analytics.
Another change would be to host the LibGuide directly in the D2L environment. Now that we
have implemented the new feature in LibGuides that allows such integrations, we are poised to
provide direct access via D2L the next time the course is taught. Dr. Walker believes providing
such access would make for a better experience for the students, as well as address the
authentication issues that we faced for the resources that had to be licensed and restricted to
only those enrolled in the course.
It was quite disappointing that students didn’t take a greater interest in accessing primary
literature made available via the course website. In the future, the instructor will be more
intentional with integration of primary literature during lectures and possibly including questions
regarding the literature articles on course assessments.
2. Quotes
“It was nice to have since all other classes required an expensive book. I used it to clear up any
uncertainties or check information from slides for understanding”
“For so many classes I have had to waste money on textbook that I never even used, so this
option was great!”
“It’s very helpful and you save so much money. You can access it anywhere whereas if you left
your textbook at home it would be useless.
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3. Quantitative and Qualitative Measures
3a. Overall Measurements
Student Opinion of Materials
Was the overall student opinion about the materials used in the course positive,
neutral, or negative?
Total number of students affected in this project: __________




Positive: ___66____ % of __47______ number of respondents
Neutral: ___19___ % of ___47____ number of respondents
Negative: __14_____ % of _47______ number of respondents

Student Learning Outcomes and Grades
Was the overall comparative impact on student performance in terms of learning
outcomes and grades in the semester(s) of implementation over previous
semesters positive, neutral, or negative?
Student outcomes should be described in detail in Section 3b.
Choose One:
 _X_
Positive: Higher performance outcomes measured over previous semester(s)
 ___
Neutral: Same performance outcomes over previous semester(s)
 ___ Negative: Lower performance outcomes over previous semester(s)
Student Drop/Fail/Withdraw (DFW) Rates
Was the overall comparative impact on Drop/Fail/Withdraw (DFW) rates in the semester(s)
of implementation over previous semesters positive, neutral, or negative?
Drop/Fail/Withdraw Rate:
____4.5___% of students, 2 out of a total ___44____ students affected,
dropped/failed/withdrew from the course in the final semester of implementation.
Choose One:




__ Positive: This is a lower percentage of students with D/F/W than previous
semester(s)
_ X __ Neutral: This is the same percentage of students with D/F/W than previous
semester(s)
___ Negative: This is a higher percentage of students with D/F/W than previous
semester(s)

Page 6 of 8

ALG Project 193

Mills, C.; Walker, S.

3b. Narrative
Standardized American Chemical Society Exam
The American Chemistry Society (henceforth referred to as ACS), the national professional
society for chemists, offers standardized exams for Biochemistry courses. ACS exams allows for
comparison of GC students to students nationwide as well as to baseline data collected from
previous semesters. Fifty percent of students enrolled in no‐cost textbook sections performed
above the 50th percentile, with 22% performing about the 70th percentile and two students
performing above the 90th percentile. This is slightly less than previous semesters where an
average of 65% of students performed about the 50th percentile.
DFW rates
Table I: DFW rates
Semester
Course
DFW rate
Fall 2016
CHEM 3711, Biochemistry I
0 % (out of 10 students)
Spring 2017 CHEM 3711, Biochemistry I
0% (out of 4 students)
Spring 2017
CHEM 3510 Biochemistry
5% (out of 40 students)
Total 3.7% (out of 54 students)
It is important to note that the course transformation DFW rate is less than previous semesters’
average DFW rate of 6.1%.
Reflective Survey
Please see Appendix A for complete survey results
As indicted by the survey, Instructor PowerPoints and video animations were the most frequently
used course materials. Surprisingly, only 45.6% of students used the online textbook often or
somewhat often with 37.8% reporting to have read very little of the textbook or didn’t read it at
all. Those that read the textbook indicated that they found it easy or somewhat easy to
understand. An overwhelming majority of students downloaded the textbook as a pdf to a
computer or tablet. Majority of students indicted that instructor PowerPoints and video
animations had the most impact on enhancing their in the course.
Most encouraging was the positive response to the no cost model as 73% of students surveyed
agreed that more courses should provide free online textbooks and 91.9% are very likely or
somewhat likely to enroll in another course that uses a free online textbook.
Student Usage
Please see supporting file for complete data on LibGuides student usage
As indicated by supporting files, LibGuides Access Data, the course website received over 500
views in Fall 2016 and over 1200 views in Spring 2017. Students accessed individual files at
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varying degrees, with file access declining as the semester progressed. As one would expect, the
website homepage received the most number of views.
4. Sustainability Plan
Dr. Mills will continue to teach CHEM 3510 and CHEM 3711 at no cost to students. The course
website has been shared with other faculty members, and is be currently (summer 2017) taught
by another faculty member in the department. Dr. Mills will continue to work with Dr. Walker to
update the website and add new course materials, as needed.
Dr. Walker will continue to maintain and update the LibGuide. The library has a long‐standing
investment in the LibGuides product, one that Dr. Walker sees only growing in the future. Going
forward, she anticipates sustaining this work by checking the links to make sure that they are not
broken, adding, and removing content at the request of the professor and seeking opportunities
to integrate new LibGuides features as they become available.
5. Future Plans
In the future, the faculty instructor will consider adopting no cost course materials for other
courses. The course was well‐received by students and majority expressed extreme gratitude for
the cost savings. The current course will continue to be updated and improved, as required. Dr.
Mills and Walker are planning to present their project findings at the 2018 USG SoTL conference
and publish this work in a discipline‐specific and/or SoTL journal.
6. Description of Photograph
(left‐right) Dr. Shaundra Walker, Interim Director of Libraries & Assistant Director of Instruction
and Research, library liaison; Dr. Chavonda Mills, Professor of Chemistry, team lead and
instructor of record.

Page 8 of 8

Appendix A: Biochemistry: Open-Access Textbook Survey
Please note that this survey is anonymous and confidential. We ask that you compare your
experiences in this course to other courses that required a traditional printed textbook.
Answer the following questions honestly and objectively.
1. During my college career, for most courses I normally:
a. Purchase a printed course textbook (new or used) 32.4%
b. Rent a printed course textbook (online or from the College bookstore)
51.4%
c. Rent an online course e‐book 2.7%
d. Borrow a textbook from one of my classmates 2.7%
e. None of the above – I usually don’t use textbooks for studying purposes
8.1%
2. If you didn't purchase or rent a textbook for a previous course, what was the
reason?
a. The instructor told me it wasn't necessary to do well in the course 64.9%
b. A student told me it wasn't necessary to do well in the course 21.6%
c. The textbook was too expensive 8.1%
d. I have always purchased a textbook for every course 5.4%
3. How useful to your learning was the free online textbook recommended for this
course?
a. Very helpful 24.6%
b. Somewhat helpful 37.8%
c. Not very helpful 10.8%
d. Not helpful at all – I never used it 21.6%
4. If a free textbook were not provided for this course, how likely is it that you would
have purchased or rented a textbook this semester?
a. I would have definitely purchased or rented a textbook for this course
24.3%
b. There is a good chance that I would have purchased or rented a textbook
35.1%
c. There is a good chance that I wouldn't have purchased or rented a textbook
35.1%
d. I definitely wouldn't have purchased or rented a textbook for this course
2.7%
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5. Did you purchase or borrow a printed textbook for the course even though the free
online textbook was available?
a. Yes, I purchased a printed textbook for studying purposes 0.0%
b. Yes, I borrowed a printed textbook for studying purpose 10.8%
c. No, I only used the free online textbook for studying purpose 81.1%
d. I used both a printed textbook and the free online textbook for studying
purposes 2.7%
Questions 6‐7 asks about the learning resources available during the course.
6. How often did you use the no‐cost study aid listed below to support your learning
outside of class?
Please Respond
Often (O)

Somewhat Often (SO)

Very Little (VL)

Never (N)

a. Free online course e‐book: Biochemistry, Free for All
Often (O) 16.2% Somewhat Often (SO) 29.7% Very Little (VL) 24.3% Never (N) 21.6%
b. Instructor PowerPoints
Often (O) 86.5% Somewhat Often (SO) 10.8 % Very Little (VL) 2.7% Never (N) 0.0%
c. YouTube lecture videos
Often (O) 16.2% Somewhat Often (SO) 27.0% Very Little (VL) 37.8% Never (N) 16.2%
d. Journal Articles
Often (O) 5.3% Somewhat Often (SO) 5.3% Very Little (VL) 36.8% Never (N) 31.6%
e. Video Animations
Often (O) 27.0% Somewhat Often (SO) 51.4% Very Little (VL) 10.8% Never (N) 8.1%
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7. To what extent did the no‐cost study aid listed below enhance your performance in
this course?
Please Respond
Great Extent (GE)

Moderate Extent (ME)

Very Little (VL)

Not at All (NA)

a. Free online course e‐book: Biochemistry, Free for All
Great Extent (GE) 5.4% Moderate Extent (ME) 37.8% Very Little (VL) 24.3% Not at All
(NA) 0.0%
b. Instructor PowerPoints
Great Extent (GE) 73.0% Moderate Extent (ME) 16.2% Very Little (VL) 5.4% Not at All
(NA) 0.0%
c. YouTube lecture videos
Great Extent (GE) 18.9% Moderate Extent (ME) 27.0% Very Little (VL) 37.8% Not at All
(NA) 13.5%
d. Journal Articles
Great Extent (GE) 2.7% Moderate Extent (ME) 10.8% Very Little (VL) 40.5% Not at All
(NA) 37.8%
e. Video Animations
Great Extent (GE) 21.6% Moderate Extent (ME) 45.9% Very Little (VL) 24.3% Not at All
(NA) 5.4%
8. How much of the free online textbook did you read during the semester?
a. I read all of the chapters that we covered in class. 5.4%
b. I read most of the chapters that we covered in class. 13.5%
c. I read some of the chapters that we covered in class. 35.1%
d. I read very little of the textbook. 18.9%
e. I didn't read the textbook at all. 18.9%
9. How did the free online textbook used in this course compare to other chemistry
textbooks that you have used in other courses?
a. The textbook was much better than other textbooks that I have used. 25.0%
b. The textbook was somewhat better than other textbooks that I have used.
65.6%
c. The textbook was much worse than other textbooks that I have used. 6.3%
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10. How easy was the textbook to understand?
a. The textbook was very easy to understand and provided good examples of
concepts. 38.7%
b. The textbook was somewhat easy to understand. 54.8%
c. The textbook was somewhat difficult to understand and the concepts were
not clearly explained. 6.5%
d. The textbook was challenging and difficult to understand and I did not find it
useful to the learning process. 0.0%
11. Which format of the textbook did you use?
a. Read textbook online 15.2%
b. Downloaded PDF to computer or tablet 75.8%
c. Printed PDF of the textbook 6.1%
12. Did use/view any of the links (videos, etc.) provided in the textbook?
a. Yes 41.7%
b. No 55.6%
13. Do you think more courses should provide free online textbooks?
a. Yes‐ all of them 73.0%
b. It might be useful for some courses but not all of them 24.3%
c. No – I would rather buy or rent a traditional printed textbook 0.0%
14. How likely are you to enroll in another course that uses a free online textbook?
a. Very likely 56.8%
b. Somewhat likely 35.1%
c. Likely 2.7%
d. Not very likely 2.7%
15. How accessible did you find the free online textbook on the library’s website?
a. Very accessible 80.0%
b. Somewhat accessible 14.3%
c. Not very accessible 2.9%
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16. On which platform would you prefer to access the free online textbook?
a. Library’s website (LibGuide) 30.6%
b. D2L 66.7%
17. How could the design of the free online textbook be improved?

Questions 18‐19 ask about your demographics.
18. What is your classification?
a. Freshman
b. Sophomore
c. Junior 32.4%
d. Senior 59.5%
e. Continuing Education
f.

Prefer not to respond

19. Which best describes your gender
a. Female 48.6%
b. Male 48.6%
c. Other
d. Prefer not to respond
20. Please provide comments about the value of free, open‐access textbooks for
students – how is it helpful (if at all)?
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