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Affordable Learning Georgia Grants Collections are intended to provide
faculty with the frameworks to quickly implement or revise the same
materials as a Textbook Transformation Grants team, along with the aims

and lessons learned from project teams during the implementation
process.

Each collection contains the following materials:

e Linked Syllabus
o The syllabus should provide the framework for both direct
implementation of the grant team’s selected and created

materials and the adaptation/transformation of these
materials.

e |Initial Proposal

o The initial proposal describes the grant project’s aims in detail.
e Final Report

o The final report describes the outcomes of the project and any
lessons learned.

Unless otherwise indicated, all Grants Collection materials are licensed
under a Creative Commons Attribution 4.0 International License.
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No-or-Low-Cost to Students Learning
Materials
15400

309
0

309
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Projected Total Annual $99,086
Student Savings:

Creation and Hosting Platforms Used ("n/a" if none):

The textbooks will be pdf documents created using LaTeX. Git will be used for version control.
The free textbooks will be hosted using Brightspace/Desire2Learn and the source code will be
hosted on GitHub. The online text will also be submitted to MERLOT, at https://www.merlot.org

Project Goals:

The goals of this project include

Creating an open textbook for the three Calculus sequence courses taught at Dalton State
College that has zero cost to students. This involves an extensive revision of the existing
APEX Calculus textbook to match learning outcomes. Content will be added, revised, and
reordered to make up for differences between the textbook and Dalton State's course
learning outcomes. For MATH 2255 this will also involve manually coding and revising the
material from Strang's Calculus into LaTeX to fill gaps in the APEX Calculus book.
Replacing the current expensive textbook in Calculus I, Calculus I, and Calculus Il with a
free textbook for all sections taught at Dalton State College using a staggered schedule so
that all sections of all three Calculus courses are using the free textbook by Fall 2017,
Providing the free textbook to all students enrolled in any of these Calculus classes by
placing it within the Brightspace/Desire2Learn Learning Management System and making it
available to the public on an easily accessible website;

Creating a set of online WebWork problems to accompany the free textbook that instructors
and students at Dalton State College can access for free when they take or teach any of the
Calculus courses;

Collecting both qualitative and quantitative information from students and instructors using
the free textbook in regards to how well the free textbook is helping the students learn the
material and how it compares to the previous textbook;

Using the collected feedback from students and instructors to revise and improve the
textbook and modify it for its best use at Dalton State College;

Host the textbook and its source code on Brightspace/Desire2Learn, GitHub, and MERLOT.

Statement of Transformation:

Currently the Dalton State College mathematics department uses Stewart’s Calculus: Early
Transcendentals for our Calculus sequence of MATH 2253, MATH 2254, and MATH 2255.

Every student at DSC in a STEM major takes at least one of these courses. The text sells for
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$309 in the bookstore. Some of our sections require it to be bundled with WebAssign access,
for a total of $335. Dalton State College has a national reputation as one of the most
affordable four-year public institutions in the country, and as a result we attract many students
who have difficulty affording expensive textbooks. In addition, prohibitive textbook costs
conflict with our college's mission of providing broad access to quality higher education for
residents of northwest Georgia.

We propose to replace the textbook and the WebAssign access with a combination of free
online texts and a free online homework system. This will reduce student costs for the
Calculus sequence to zero. Additionally, it will aid our students and instructors by providing

course materials specifically tailored to the outcomes of Dalton State's Calculus courses.

The primary online text is the open-source textbook APEX Calculus. This text, which was
begun as a collaborative open-source project at the Virginia Military Academy, has already
been successfully adopted by several colleges and universities around the country. It is now in
its third edition. Because the Dalton State course MATH 2255 contains some material not
addressed in APEX Calculus, for MATH 2255 we plan to also use a chapter from Strang’s
Calculus. This text is freely available through MIT Open CourseWare. We also intend to take
advantage of the open-source nature of APEX Calculus to customize the textbook to fit the
learning outcomes of our courses. We expect this to have a positive impact on our
department's instructors and students, since the course materials will be completely aligned

with the course objectives and content.

The online homework system is called WebWork. This system is supported by the
Mathematical Association of America, and is offered at no cost to students. We propose to
create a complete suite of online homework sets in WebWork to complement the online text.
WebWork offers the major advantages of online homework systems: instant feedback to
students, a sophisticated mathematical free-response engine, and many opportunities for
graded problems with minimal instructor time required. For those instructors who have limited
experience with online homework systems, our homework sets will be easy to integrate into
their courses and easy to customize if desired. Since Dalton State already maintains a

WebWork server, our use of WebWork will not impose any additional cost on the department.

Transformation Action Plan:

All Dalton State mathematics faculty will be surveyed as to their opinions on the current
Calculus textbook with regards to the order and presentation of topics and to how well it

aligns with the learning objectives of the Calculus courses. During the Spring 2016 semester,

4 of 10



all current Math 2253, Math 2254, and Math 2255 students will be surveyed as to their
opinions on the current Calculus textbook with regards to cost, ease and frequency of use,
and how well it helps them achieve the learning objectives of the course. They will also be
surveyed for their opinions on the use of an online textbook instead of a traditional printed
text. Once all surveys have been collected, the team consisting of Tom Gonzalez, Mike
Hilgemann, and Jason Schmurr will utilize this information while creating and customizing the
new textbook.

All members of the team will collaborate to create the new Calculus textbook using the open
source APEX Calculus text by Gregory Hartman as a primary source and usingStrang’s MIT
Open Courseware Calculus text to fill in any missing content that the first online text lacks.
Material from both sources will be customized to fit the learning objectives of Dalton State
and the majority opinions of the mathematics faculty from the collected surveys. The final
textbook will be a PDF document and made available to all students and the public for free. If
they choose, students can opt to print all or parts of the text using any of a number of
commercial printing services -- this would still be a much cheaper alternative to purchasing
Stewart's Calculus.

All members of the team will collaborate to create WebWork homework assignments for each
section of the new textbook that cover the types of problems students will need to be able to
do in order to meet the learning objectives for each Calculus course.

The new free textbook will be adopted for Math 2253 in Spring 2017, adopted for both Math
2253 and Math 2254 in Summer 2017, and all three calculus courses in Fall 2017. The
syllabi for these courses will reflect this change in required course materials and will include
information on where the textbook can be accessed on the
Brightspace/Desire2Learn(GeorgiaView) course site.

The WebWork homework problems will be made available to all mathematics faculty on
Dalton State’s WebWork server. Instructors of the Calculus courses can adopt or modify
these assignments into their courses as they see fit.

The team will pursue Creative Commons licensure for the created textbook. Open public
access to the text will be provided by placing the text on github.com and merlot.org.
TheLaTex source code will also be made available for other institutions or individuals to
customize the text to their needs.

During the semesters the new textbooks are first adopted, the team will survey all Calculus
instructors and students using the new textbook with regard to their opinions on the textbook
and WebWork assignments. The surveys will collect opinions related to the ease of use of
the materials, the helpfulness of the materials in achieving the learning objectives of the
course, and any necessary alterations to the material. In addition, numerical data on grade

distributions and pre/post-tests for these semesters will be compared to previous semesters.
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This information will be used by the team to assess the impact that the new textbook has had

on the courses, to update and modify the textbook, and to fix any discrepancies or errors in

the text or problems.

Quantitative & Qualitative Prior to implementation, we will conduct a

Measures:

survey of mathematics faculty to assess
instructor experience and opinions on the
current textbook. We will also conduct a
survey of students to assess their opinions
on the text currently in use and their level of
comfort with online textbooks. The surveys
will collect the following information:Student
SurveyQualitative measures: what did they
like, what they didn't like, things that could be
improved [open-ended
guestions]Quantitative measures: ease of
use, ease of access [Likert scale], text
delivery preference, frequency of access
[multiple choice]lnstructor SurveyQualitative
measures: what did they like, what they
didn't like, things that could be improved
[open-ended questions]Quantitative
measures: ease of use, ease of access,
alignment with learning objectives [Likert
scale], text delivery preference, online
homework system preference [multiple
choice]During implementation, these student
and faculty surveys will also be conducted
during each semester to assess opinions on
the new free text, according to the following
schedule:Spring 2017: MATH 2253 (Calculus
and Analytic Geometry [)Summer 2017:
MATH 2253 and MATH 2254 (Calculus and
Analytic Geometry |, Il)Fall 2017: MATH
2253, MATH 2254, and MATH 2255
(Calculus and Analytic Geometry |, 1, and
[I1)In our department, it is already standard
procedure to use pre- and post-tests to
assess student learning objectives in these
courses. We will use the data from these
assessments as a quantitative measure of
student success. In order to measure the
level of improvement in student success,
data from Spring 2016 and Fall 2016 (pre-
implementation) will be compared with data
from Spring 2017 and Fall 2017 (post-
implementation). Also, we will compare
grade distributions in these courses pre- and
post-implementation.
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Timeline:

August 22, 2016: Receive notification regarding funding of project.

September 12, 2016: Two team members attend required kickoff meeting.

September 2016: Survey math faculty, pre-implementation.

September 2016: Consult with IRB committee and seek IRB approval for data collection if
necessary

October 2016: Survey students in Calculus sequence, pre-implementation.

November 2016: Meet with all Spring 2017 MATH 2253 instructors to discuss the new course
materials.

December 2016: Complete WebWork homework sets for MATH 2253.

December 2016: Complete customization of online text for use in MATH 2253.

January 2017: Begin using new materials in MATH 2253.

March 2017: Survey all faculty and students in MATH 2253 who are using the new materials.
April 2017: Meet with all Summer and Fall 2017 MATH 2253, MATH 2254, and MATH 2255
instructors to discuss the new course materials.

May 2017: Submit status report from Spring 2017 implementation.

May 2017: Complete WebWork homework sets for MATH 2254.

May 2017: Complete customization of online text for use in MATH 2254.

May 2017: Begin using new materials in MATH 2254.

July 2017: Submit status report from Summer 2017 implementation.

August 2017: Complete WebWork homework sets for MATH 2255.

August 2017: Complete customization of online text for use in MATH 2255.

August 2017: Begin using new materials in MATH 2255.

September 2017: Pursue Creative Commons License. Make finished text publicly available
online.

October 2017: Survey all faculty and students in MATH 2253, MATH 2254, and MATH 2255
who are using the new materials.

December 2017: Submit final report.

Budget:
Personnel ($15,000)

$5,000 per team member:
Tom Gonzalez

Michael Hilgemann
Jason Schmurr

The for salary for redesign of course materials, creation of surveys, implementation of course
materials, data collection, data analysis, and preparation for final report.
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Other expenses($400)

$400 for the two team members to attend training sessions and expenses related to
professional development and consultation.

Sustainability Plan:

The number of sections of Calculus I, Il, and Il offered at Dalton State College have steadily
increased in recent years and the three classes are now offered every semester. Eight
sections of the three classes were offered in the Fall 2015 semester. Seven total sections were
offered for Spring 2016. Nine sections of the three classes are scheduled for the Fall 2016

semester.

Course materials will be maintained by the applicants and other interested department
members. Both the textbook and WebWork problems will be stored in online repository on
GitHub, https://github.com. GitHub is free for public use and facilitates collaboration among
multiple contributors. Course materials will be able to be revised, updated, and expanded, not
only by departmental members, but by other interested parties outside of the department. The

online text will also be submitted to MERLOT, at https://www.merlot.org.
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OFFICE OF ACADEMIC AFFAIRS
650 College Drive

Dalton, GA 30720

706-272-4420 / 706-272-2670
www.daltonstate.edu

July 28, 2016

Dear ALG Committee:

Drs. Tom Gonzalez, Jason Schmurr, and Mike Hilgemann have asked me to write a letter of
support on their behalf with regards to their Affordable Learning Grant Proposal and | am glad to
support their efforts. This team plans to replace the current calculus book with open source
course materials and online problem sets using WebWorks. This is particularly relevant for this
course as this will allow students to use the same textbook and system of problem sets for
Calculus I, 11, and I11. They plan to stagger the implementation so all levels of calculus are using
the open educational resources by spring 2017.

Through their implementation of open educational resources they will be able to provide the
learning materials for all calculus students at a great savings to students. At Dalton State, about
90% of students are from economically challenged backgrounds, therefore the availability of the
free learning materials will support their ability to go to college, progress through the program,
and graduate from college. This is especially important considering that the college is an access
college our mission is to make college accessible and affordable to students.

The use of open source materials for this course is a particularly appropriate use open
educational resources and use of our emporium style math lab. If students choose, they can work
through the online materials in the math lab with instructor and tutor service readily available.
This project proposed by Drs. Gonzalez, Schmurr, and Hilgemann is an innovative use of open
educational resources and I look forward to seeing their implementation. Thanks for your
consideration

Sincerely,
@nd«, M
Andy Meyer, Ph.D.

Associate Vice President for Academic Affairs
ameyer@daltonstate.edu

University System of Georgia - An Equal ngaftjl_rdty/Afﬁrmative Action Program Institution



DALTON STATE COLLEGE

650 College Drive
Dalton, GA 30720
706-272-4436

800-829-4436

www.daltonstate.edu

June 28,2016

Dear Grant Review Committee:

The Department of Technology and Mathematics wholeheartedly supports the proposal of Drs.
Tom Gonzalez, Mike Hilgemann, and Jason Schmurr to select and adopt a suitable open-source
textbook and other course materials for our three-course calculus sequence. The proposal put
forth will result in zero cost for students for textbook and course materials in these courses. This
will provide a tremendous benefit to our students who currently pay over $300 for a textbook and
an additional cost for an online homework system.

The faculty members involved in this project, Dr. Gonzalez, Dr. Hilgemann, and Dr. Schmurr,
each have a history of concern for and commitment to student learning. While the open-source
materials will serve to ease some of the financial burden of our students, it will also allow the
instructors to easily modify course materials in order to better meet the desired student learning
outcomes. The primary textbook will be APEX Calculus which is open-source, and an online
homework system. WebWork, will be used at no cost to students.

MATH 2253, MATH 2254, and MATH 2255 (Calculus and Analytic Geometry 1, II, III) are
offered every semester, making this project both productive and sustainable. It is also hoped that
this project will act as a model to perhaps assist other faculty and departments in adopting open-
source materials and lead to broader sustainability of this open-source concept.

Thank you for your consideration of this proposal.

Sincerely,

@ﬁw .

Lee Ann Nimmons, Ph.D.

Chair, Department of Technology and Mathematics
Professor of Mathematics

Dalton State College
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Tentative Schedules for MATH 2253, MATH 2254, MATH 2255

Courses meet 4 days per week at Dalton State

All course materials can be found at:

https://github.com/DaltonStateCollege/calculus-text/blob/master/Calculus.pdf

Tentative Schedule for MATH 2253

Week Material
1 1.1 Intro to Limits, 1.3 Finding Limits Analytically
2 1.4 One Sided Limits, 1.5 Continuity
3 1.6 Infinite Limits, 1.7 Limits at Infinity
4 Test 1, 2.1 Definition of the Derivative
5 2.3 Basic Differentiation Rules, 2.4 Product and Quotient Rules
6 2.6 The Chain Rule, 2.6 Implicit Differentiation
7 2.7 Derivatives of Inverse Functions, Test 2
8 3.1 Extreme Values, 3.3 The Mean Value Theorem
9 3.4 Increasing and Decreasing Functions, 3.4 Concavity and the Second Derivative
10 3.5 Curve Sketching, 4.1 Related Rates
11 4.2 'Hospital’s Rule, 4.3 Optimization
12 Test 4, 5.1 Antiderivatives
13 5.2 The Definite Integral, 5.3 Riemann Sums
14 5.4 The Fundamental Theorem of Calculus, 5.5 Substitution
15 5.5 Substitution
16 Test 4
17 Final Exam

Tentative Schedule for MATH 2254

Week Material
1 5.5 Substitution, 6.1 Integration by Parts
2 6.2 Trigonometric Integrals, 6.3 Trigonometric Substitution
3 6.4 Partial Fraction Decomposition
4 Test 1
5 7.1 Area Between Curves
6 7.2 Volume by Cross-Section Area; Disk and Washer Method
7 7.3 The Shell Method, 7.4 Arc Length and Surface Area
8 7.5 Work, 7.6 Fluid Forces
9 Test 2
10 8.1 Sequences, 8.2 Infinite Series
11 8.3 Integral and Comparison Tests
12 8.4 Ratio and Root Tests, 8.5 Alternating Series and Absolute Convergence



https://github.com/DaltonStateCollege/calculus-text/blob/master/Calculus.pdf

13 8.6 Power Series, 8.8 Taylor Series

14 Test 3, 9.2 Parametric Equations

15 9.3 Calculus and Parametric Equations, 9.4 Introduction to Polar Coordinates
16 9.5 Calculus and Polar Functions, Test 4

17 Final Exam

Tentative Schedule for MATH 2255

Week Material

1 10.1 Intro. To Cartesian Coordinates in Space, 10.2 An Introduction to Vectors

2 10.3 The Dot Product, 10.4 The Cross Product, 10.5 Lines

3 10.6 Planes, 11.1 Vector Value Functions, 11.2 Calculus and Vector-Valued Functions

4 11.3 The Calculus of Motion, 11.4 Unit Tangent and Normal Vectors, 11.5 The Arc
Length Parameter

5 Test 1, 12.1 Intro. To Multivariable Functions, 12.2 Limits and Continuity of Mult.
Functions

6 12.3 Partial Derivatives, 12.4 Differentiability and the Total Differential

7 12.5 The Multivariable Chain Rule, 12.6 Directional Derivatives

8 12.7 Tangent Lines, Normal Lines, and Tangent Planes, 12.8 Extreme Values

9 12.9 Method of Lagrange Multipliers, Test 2

10 13.1 Iterated Integrals and Area, 13.2 Double Integration and Volume

11 13.3 Double Integration with Polar Coordinates, 13.4 Center of Mass

12 13.5 Surface Area, 13.6 Triple Integration

13 13.7 Cylindrical and Spherical Integration, Test 3

14 14.1 Vector Fields, 14.2 Line Integrals

15 14.3 Green’s Theorem, 14.4 Surface Integrals

16 14.5 The Divergence Theorem, 14.6 Stokes’ Theorem and Curl

17 Final Exam
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Affordable Learning Georgia Textbook Transformation Grants

Final Report
Date: 12/21/2017
Grant Number: 238
Institution Name(s): Dalton State College

Team Members (Name, Title, Department, Institutions if different, and email address for
each):

Thomas Gonzalez, Professor of Mathematics and Computer Science, Department of Technology
and Mathematics, Dalton State College, tgonzalez@daltonstate.edu

Michael Hilgemann, Associate Professor of Mathematics, Department of Technology and
Mathematics, Dalton State College, mhilgemann@daltonstate.edu

Jason Schmurr, Associate Professor of Mathematics, Department of Natural Sciences and
Mathematics, Lee University, jschmurr@leeuniversity.edu

Project Lead: Thomas Gonzalez
Course Name(s) and Course Numbers:

MATH 2253 Analytic Geometry and Calculus |
MATH 2254 Analytic Geometry and Calculus Il
MATH 2255 Analytic Geometry and Calculus i

Semester Project Began: Fall 2016

Semester(s) of Implementation: Spring 2017, Summer 2017, Fall 2017
Average Number of Students Per Course Section: 30.21

Number of Course Sections Affected by Implementation: 14

Total Number of Students Affected by Implementation: 423

1. Narrative

The project resulted in a complete, customized, open source textbook for the
calculus sequence at Dalton State College. The textbook source is hosted in such a
way that it can be further customized and revised by Dalton State faculty members
or by individuals outside of the college.
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Overcoming the initial technical issues was quite challenging. Our team used a
number of software tools: LaTeX for document typesetting, various LaTeX editors,
git for version control, and GitHub to host the code. Initially, the source code could
not be successfully compiled. Eventually, we discovered that the issues were caused
by outdated LaTeX distributions. Each team member’s LaTeX distribution had to be
updated. To implement git, our team settled on GitHub Desktop which automates a
lot of the process. GitHub Desktop provides a graphical user interface for git and
automates many of the necessary processes. However, it still took quite some time
to get used to the new work flow. The time invested in git and GitHub was well
worth it, as it facilitates independent contributions by multiple individuals.

The APEX Calculus source code is fairly complicated, but quite powerful and
robust. At least one team member had to be responsible for looking through finer
details of the code to fix issues. In addition, it is quite easy to break things.
However, the capabilities of git make it easy to revert to a previous version of the
work. The APEX Calculus source code is also modular enough so that individuals can
contribute without having to comb through all of the finer details.

Aside from the technical issues, another challenging aspect of the project
was getting feedback. It was difficult to get feedback from both students and
faculty. Everybody is busy during the semester, so the timing of surveys should have
been planned more carefully.

One of the additional positive impacts of the project was that it generated a lot
of conversation among faculty members about matters related to the courses
involved. The new faculty members in the department were interested in
contributing to the materials.

2. Quotes
Some student comment about the textbook:
“It was available on Georgia View and easy to use. It also lined up with every lecture

making it easy to follow along.”

"At first it was hard to use but | very quickly got the hang of it. I'm not tech savvy though
so | am not surprised. "

“It was useful in reviewing material covered during class and provided plenty of
examples to practice before exams and quizzes.”



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: 423 (45 respondents)

e Positive: 75.18 %
e Neutral: 17.15%
o Negative: 7.67 %

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?

Choose One:
e _ Positive: Higher performance outcomes measured over previous semester(s)
e X Neutral: Same performance outcomes over previous semester(s)
e __ 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:

30.09 % of students, out of a total 462 students affected, dropped/failed/withdrew from
the course.

Choose One:
e  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)
e  Negative: This is a higher percentage of students with D/F/W than previous

semester(s)



3b. Narrative

Post-implementation DFW double percentages were nearly flat from the previous year.
For post-implementation, 30.09 % of students, out of a total 462 students affected,
dropped/failed/withdrew from the courses post-implementation (Spring 2017 MATH 2253,
Summer 2017 MATH 2253 and MATH 2254, Fall 2017 MATH 2253, MATH 2254, and MATH
2255. 30.57% of students, out of a total 507 students in the MATH 2253, MATH 2254, and
MATH 2255 courses offered in calendar year 2016 dropped, failed or withdrew.

Student comments about the textbook were predominantly positive. Many students
and faculty complained about the pdf file being unwieldy (nearly 1000 pages). As a result
we split the pdf file into multiple files with each section in a separate file. Some students
complained about not being able to access the materials due to poor internet access. While
most students have access to mobile devices, the wireless internet connection at Dalton
State is poor, so | feel that this is the root of the issue. To remedy these issues, students will
be made aware of how to more efficiently use the textbook. For instance, students will be
instructed on how to save the pdf to their mobile device instead of having to pull up a fresh
copy each class. Students will be made aware of how to use the “print to pdf feature” on
desktop to split pdf files. For students without mobile devices, the recommendation is to
download the textbook to a flash drive.

4. Sustainability Plan

The course materials are housed on GitHub. This will allow anybody who is
interested in updating or maintaining the course materials to easily make contributions
to the project. Our department will maintain and update an official copy of the
materials. Training sessions on git, GitHub, and LaTeX will be offered to faculty
members who are interested in contributing.

5. Future Plans

The ability to customize a textbook and provide it to students free of charge is
very appealing. The content and material can be tailored to your specific course while
simultaneously removing barriers to student access. When searching for course
materials now, | will generally look for open source mathematics and computer science
textbooks that provide the source.

Future plans for this project will be to continue to add more content, images,
exercises, and ancillary materials such as slides and a solutions manual. As mentioned
previously, we will develop training sessions for faculty members who want to
contribute to the project.



6. Description of Photograph

Pictured are Dr. Michael Hilgemann on the left, and Dr. Tom Gonzalez on the right.
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