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INTRODUCTION 
Seven colleges participated in the Physics Collaboration Cohort and all but one, Yuba 
College, are working on establishing a Physics Associate of Science for Transfer (AS-T) 
Zero Textbook Cost (ZTC) pathway. Yuba is working on establishing an Environmental 
Science AS-T ZTC pathway. Although there is minimal overlap between the Physics 
and Environmental Science degrees, it was determined that the Physics Collaboration 
Cohort would be able to facilitate Yuba’s work. 
 
The Physics AS-T requires two 3-semester series: 

• Calculus Based Physics for Scientists and Engineers and 
• Single-Variable Calculus.  

While the Environmental Sciences AS-T contains some physics and calculus courses, it 
only requires two semesters of physics and allows for algebra-based physics to be 
used. In addition, it only requires one term of calculus. In addition, it requires one 
environmental science course, one economics course, biology, chemistry, and geology 
or geography. Plans and OER adoptions for courses outside of the physics and math 
disciplines are included in Appendix 3 and Appendix 6. 

COLLABORATION COHORT PURPOSE 
The Academic Senate for California Community Colleges (ASCCC) Open Educational 
Resources Initiative (OERI) facilitated the work of the ZTC Acceleration Grant Physics 
Collaboration Cohort. Although this process was introduced to prevent the duplication of 
effort, it also provides a means to ensure the awareness of available OER and other 
sustainable means of achieving ZTC status, share OER development plans, and identify 
opportunities for collaboration across colleges. At the conclusion of the cohort process, 
the OERI will provide a report to the California Community Colleges Chancellor’s Office 
(CCCCO) that will document the work of the cohort, verify the absence of duplicative 
plans, and/or delineate how duplication will be prevented or minimized.  

PHYSICS COLLABORATION COHORT – MEMBER COLLEGES AND ZTC 
PATHWAYS 
The following colleges participated in the Physics Collaboration Cohort. The target 
pathways for each of the colleges are specified below. 

• Cosumnes River College (CRC) – Physics AS-T 
• Cuyamaca College – Physics AS-T 
• Los Angeles Mission College (LAMC) – Physics AS-T 
• Napa Valley College (Napa) – Physics AS-T 
• Riverside City College (RCC) – Physics AS-T 
• West Valley College (WVC) – Physics AS-T 
• Yuba College - Environmental Science AS-T  

The ASCCC OERI collected course level data for each of the courses in the pathway 
including current ZTC status, adopted resources, and plans to convert a course to ZTC 
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to identify overlap and areas of potential collaboration. As the Physics AS-T consists of 
the foundational courses for future study in the discipline, the courses were grouped 
using the Physics Transfer Model Curriculum (TMC) to identify commonalities. 

STATUS OF COURSES SPECIFIED IN THE PHYSICS TRANSFER MODEL 
CURRICULUM AT COHORT COLLEGES 
 
As homework systems are a commonly reported barrier to achieving ZTC status for 
courses in the physics discipline, identification of a course as being ZTC in the context 
of this report is an indication that a course’s textbook needs are being met.  

Calculus Based Physics for Scientists and Engineers: ABC (C-ID PHYS 200S or C-
ID PHYS 205, C-ID PHYS 210, and C-ID PHYS 215) 
 
C-ID PHYS 200S 

• ZTC [University Physics Volume 1 (OpenStax, 2020) (CC BY 4.0); University 
Physics Volume 2 (OpenStax, 2020) (CC BY 4.0); University Physics Volume 3 
(OpenStax, 2020) (CC BY 4.0)] – LAMC (additional adaptions planned), Napa, 
RCC 

• Adopting existing OER [University Physics Volume 1 (OpenStax, 2020) (CC BY 
4.0); University Physics Volume 2 (OpenStax, 2020) (CC BY 4.0); University 
Physics Volume 3 (OpenStax, 2020) (CC BY 4.0)] – WVC 

 
C-ID PHYS 205 

• ZTC - Yuba 
• Adapting existing OER – CRC (Classical Mechanics) 

 
C-ID PHYS 210 

• ZTC - Yuba 
• Adapting existing OER – CRC (Electricity and Magnetism) 

 
C-ID PHYS 215 

• Adapting existing OER – CRC (University Physics, OpenStax) 

Single Variable Calculus Sequence and Multivariable Calculus (MATH 900S and 
MATH 230 or MATH 210, MATH 220, and MATH 230 or MATH 211. MATH 221, and 
MATH 230) 
 
C-ID MATH 900S 

• ZTC – LAMC, WVC 
 
C-ID MATH 210 

• ZTC – CRC (Enhancing homework in MyOpenMath and adding remediation 
videos to remixed version of Math 400: Calc I - Differential Calc), Cuyamaca 

• Adapting Calculus Volume 1 (OpenStax) - Yuba 
• Plan pending – RCC, Napa 

https://openstax.org/details/books/university-physics-volume-1
https://openstax.org/details/books/university-physics-volume-2
https://openstax.org/details/books/university-physics-volume-2
https://openstax.org/details/books/university-physics-volume-3
https://openstax.org/details/books/university-physics-volume-3
https://openstax.org/details/books/university-physics-volume-1
https://openstax.org/details/books/university-physics-volume-1
https://openstax.org/details/books/university-physics-volume-2
https://openstax.org/details/books/university-physics-volume-3
https://openstax.org/details/books/university-physics-volume-3
https://phys.libretexts.org/Courses/University_of_California_Davis/UCD%3A_Classical_Mechanics
https://phys.libretexts.org/Courses/University_of_California_Davis/UCD%3A_Physics_9C__Electricity_and_Magnetism
https://phys.libretexts.org/Bookshelves/University_Physics/University_Physics_(OpenStax)
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_400%3A_Calculus_I_-_Differential_Calculus
https://openstax.org/details/books/calculus-volume-1
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C-ID MATH 220 

• ZTC – CRC (Enhancing homework in MyOpenMath and adding remediation 
videos to remixed version of Math 401: Calculus II - Integral Calculus), 
Cuyamaca 

• Plan pending – RCC, Napa 
 
C-ID MATH 230 

• ZTC – CRC, LAMC, WVC 
• Plan pending – RCC, Napa 
• Creating new OER: Interactive Calculus III on Canvas. The textbook will embed 

MyOpenMath within Canvas - Cuyamaca 
 

PHYSICS COLLABORATION COHORT PROJECTS 
 
The Physics Collaboration Cohort has resulted in two collaborative projects for the 
Calculus-Based Physics for Scientists and Engineers Series.  

Homework Collaborative Project 
Participants: 
CRC, LAMC, Napa, RCC, WVC, and Yuba 

Description: 
Create homework solution that pairs with a calculus-based physics series (e.g.,  
University Physics, OpenStax). The homework solution should have the following 
features: 

• auto-graded problems so that students can get immediate feedback on their 
work. 

• problems at a variety of difficulty/mastery levels. 
• solutions to the problems should be available in an accessible format 

Text and Image Revisions Collaborative Project 
Participants: 
Cuyamaca, LAMC, Napa, RCC, WVC, and Yuba 

Description: 
All chapters of the OpenStax University Physics textbook, Volumes 1, 2, and 3 will be 
reviewed. Inadequate images and gaps will be identified. The group will also review all 
images of humans in the textbook from a DEI perspective. Replacement images will be 
created and stored in an open repository for reuse and remixing.  

https://math.libretexts.org/Courses/Cosumnes_River_College/Math_401%3A_Calculus_II_-_Integral_Calculus
https://phys.libretexts.org/Bookshelves/University_Physics/University_Physics_(OpenStax)
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Individual College Projects 
• Napa: Revising locally developed resources for weekly problem-solving sessions 

for accessibility. The work currently lives in PDF format and contains equations, 
symbols, and diagrams which are laborious to convert to an accessible format.  

• Yuba: Updating locally curated and created materials such as lectures, 
homework, and exams in Canvas.  

CONCLUSIONS 
 
The Physics Collaboration Cohort convened synchronously via Zoom on April 24, 2024. 
The ASCCC OERI presented the group with the results of the data collection process 
and asked for clarity where data were missing. In addition, the ASCCC OERI presented 
available OER for the cohort’s consideration. Two follow-up meetings were held to 
discuss collaborative opportunities on September 16, 2024 and October 25, 2024. 
 
The Physics Collaboration Cohort identified openly-licensed homework as the primary 
need to convert physics courses. The Cohort has resulted in collaborative efforts around 
homework and image revisions. All cohort participants have access to the collaborative 
plans to ensure they can consider adopting the products upon completion. A description 
of each project will be provided in the final report for the field’s consideration. In 
addition, several colleges plan to adapt existing openly-licensed texts. These projects 
are focused on adapting materials to meet the needs of their individual courses and are 
therefore non-duplicative.  
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APPENDIX 1 – THE PHYSICS TRANSFER MODEL CURRICULUM 
 

Title C-ID Designation  

Calculus Based Physics for Scientists and Engineers: ABC or 
• Calculus Based Physics for Scientists and Engineers: A and  
• Calculus Based Physics for Scientists and Engineers: B and  
• Calculus Based Physics for Scientists and Engineers: C 

 
PHYS 200S or 

• PHYS 205 and 
• PHYS 210 and 
• PHYS 215 and 

 

• Single Variable Calculus Sequence and  
• Multivariable Calculus 

or 
• Single Variable Calculus I – Early Transcendentals and  
• Single Variable Calculus II – Early Transcendentals and  
• Multivariable Calculus 

or 
• Single Variable Calculus I – Late Transcendentals and  
• Single Variable Calculus II – Late Transcendentals and  
• Multivariable Calculus 

• MATH 900S and  
• MATH 230  

or  
• MATH 210 and 
• MATH 220 and  
• MATH 230  

or  
• MATH 211 and 
• MATH 221 and  
• MATH 230 
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APPENDIX 2 – THE ENVIRONMENTAL SCIENCE TRANSFER MODEL 
CURRICULUM 
Title  C-ID Designation 

Biology Sequence for Majors and 
General Chemistry for Science Majors I, with Lab 
or 
Cell and Molecular Biology and 
General Chemistry for Science Majors Sequence A 

BIOL 135S and  
CHEM 110 
or 
BIOL 190 and 
CHEM 120S 

Introduction to Environmental Science ENVS 100 
 

Physical Geology and Physical Geology Lab or 
Physical Geology with Lab or  
Introduction to Physical Geography and Physical Geography 
Laboratory  
Introduction to Physical Geography, with Lab 

GEOL 100 and 100 L or 
GEOL 101 or 
GEOG 110 and 111  
or 
GEOG 115 

Introduction to Statistics MATH 110 

Single Variable Calculus I – Early Transcendentals 
or 
Single Variable Calculus I – Late Transcendentals 
or 
Business Calculus  

 
MATH 210 
or  
MATH 211 
or 
MATH 140 
 

Principles of Microeconomics ECON 201 

Algebra/Trigonometry – Based Physics AB 
or  
Calculus-Based Physics for Scientists and Engineers: A  
and 
Calculus-Based Physics for Scientists and Engineers: B 

PHYS 100S  
or 
PHYS 205 
and  
PHYS 210 
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APPENDIX 3 – RESOURCES IN USE OR IDENTIFIED BY PHYSICS 
COLLABORATION COHORT COLLEGES 
 
Resource Course(s) College(s) 

Biology 2e (OpenStax) (CC 
BY) 

C-ID BIOL 1 Principles of Biology Yuba 

Introduction to Statistics in the 
Psychological Sciences (Cote, 
et al.) (CC BY-NC-SA) 

C-ID MATH 110 Introduction to 
Statistics 

Yuba 

Introduction to Statistical 
Methods (Yuba College) 
(Webb) 

C-ID MATH 110 Introduction to 
Statistics 

Yuba 

OpenStax Calc Volume 1 (CC 
BY-NC-SA) 

C-ID MATH 210 Single Variable 
Calculus I Early Transcendentals 

Cosumnes River, 
West Valley 

Interactive Calculus I on 
Canvas 

C-ID MATH 210 Single Variable 
Calculus I Early Transcendentals 

Cuyamaca 

Math 400: Calculus I – 
Differential Calculus (local 
remix) 

C-ID MATH 210 Single Variable 
Calculus I Early Transcendentals 

Cosumnes River 

OpenStax Calculus Volume 2 
(CC BY-NC-SA) 

C-ID MATH 220 Single Variable 
Calculus II Early Transcendentals 

Cosumnes River, 
West Valley 

Interactive Calculus II on 
Canvas 

C-ID MATH 220 Single Variable 
Calculus II Early Transcendentals 

Cuyamaca 

Math 401: Calculus II – Integral 
Calculus (local remix) 

C-ID MATH 220 Single Variable 
Calculus II Early Transcendentals 

Cosumnes River 

OpenStax Calculus Volume 3 
(CC BY-NC-SA) 

C-ID MATH 230 Multivariable Calculus Cosumnes River, 
West Valley 

OpenStax University Physics 

C-ID PHYS 200S Calc-Based Physics 
ABC Napa, Riverside City 

OpenStax University Physics 
Vol. 1 

C-ID PHYS 205 Calc-Based Physics A LA Mission, West 
Valley 

OpenStax University Physics 
Vol. 2 

C-ID PHYS 210 Calc-Based Physics B LA Mission, West 
Valley 

OpenStax University Physics 
Vol. 3 

C-ID PHYS 215 Calc-Based Physics C LA Mission, West 
Valley 

  

https://openstax.org/details/books/biology-2e
https://openstax.org/details/books/biology-2e
https://irl.umsl.edu/cgi/viewcontent.cgi?article=1024&context=oer
https://irl.umsl.edu/cgi/viewcontent.cgi?article=1024&context=oer
https://irl.umsl.edu/cgi/viewcontent.cgi?article=1024&context=oer
https://stats.libretexts.org/Workbench/Introduction_to_Statistical_Methods_(Yuba_College)
https://stats.libretexts.org/Workbench/Introduction_to_Statistical_Methods_(Yuba_College)
https://stats.libretexts.org/Workbench/Introduction_to_Statistical_Methods_(Yuba_College)
https://openstax.org/details/books/calculus-volume-1
https://openstax.org/details/books/calculus-volume-1
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_400%3A_Calculus_I_-_Differential_Calculus
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_400%3A_Calculus_I_-_Differential_Calculus
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_400%3A_Calculus_I_-_Differential_Calculus
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_400%3A_Calculus_I_-_Differential_Calculus
https://openstax.org/details/books/calculus-volume-2
https://openstax.org/details/books/calculus-volume-2
https://app.box.com/s/davddo2e9vrl2fqt10qtke3a126udcj6
https://app.box.com/s/davddo2e9vrl2fqt10qtke3a126udcj6
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_401%3A_Calculus_II_-_Integral_Calculus
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_401%3A_Calculus_II_-_Integral_Calculus
https://openstax.org/details/books/calculus-volume-3
https://openstax.org/details/books/calculus-volume-3
https://phys.libretexts.org/Bookshelves/University_Physics/University_Physics_(OpenStax)
https://openstax.org/details/books/university-physics-volume-1
https://openstax.org/details/books/university-physics-volume-1
https://openstax.org/details/books/university-physics-volume-2
https://openstax.org/details/books/university-physics-volume-2
https://openstax.org/details/books/university-physics-volume-3
https://openstax.org/details/books/university-physics-volume-3
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APPENDIX 4 – AVAILABLE OER FOR THE PHYSICS TRANSFER MODEL 
CURRICULUM 

The following provides examples of existing Open Educational Resources (OER) that 
can be used for the indicated courses. Access curated collections of resources for 
Physics at Open Educational Resources and Physics and OER and the Physics TMC. A 
complete collection of OER for math courses is available at Open Educational 
Resources and Math. The following is not intended to be comprehensive. 

Calculus Based Physics for Scientists and Engineers: ABC (PHYS 200S)  

Calculus Based Physics for Scientists and Engineers: A (PHYS 105) 

• Classical Mechanics (Tom Weideman) – LibreTexts (CC BY-SA) 
• University Physics Volume 1 (OpenStax, 2020) (CC BY 4.0) 
• Classical Mechanics with Numerical Methods (Budarz) 
• Mechanics (Crowell, 2019) (CC BY-SA 3.0) 
• Calculus-Based Physics I (Schnick) (CC BY-SA 4.0) 
• University Physics I – Classical Mechanics (Gea-Banacloche) (CC BY-SA 4.0) 
• Book: Introductory Physics – Building Models to Describe Our World (Martin et 

al.) (CC BY-SA) 

Calculus Based Physics for Scientists and Engineers: B (PHYS 210) 

• Electricity and Magnetism (Tom Weideman) – LibreTexts (CC BY-SA) 
• University Physics Volume 2 (OpenStax, 2020) (CC BY 4.0) 
• Fields and Circuits (Crowell, 2020) (CC BY-SA 3.0) 
• Calculus-Based Physics II (Schnick) (CC BY-SA 4.0) 

Calculus Based Physics for Scientists and Engineers: C (PHYS 215) 

• University Physics Volume 3 (OpenStax, 2020) (CC BY 4.0) 
• Modern Physics with Numerical Methods (Budarz) (CC BY-NC-SA) 
• Modern physics: With waves, thermodynamics, and optics (Crowell, 2019) (CC 

BY-SA 3.0) 

Calculus Sequence 

Single Variable Calculus I Early Transcendentals (MATH 210) OR Single Variable 
Calculus I Late Transcendentals (MATH 211) 

• Contemporary Calculus I (Hoffman) (CC BY) 
• Community Calculus (Guichard) (CC BY-NC-SA) 
• APEX Calculus 1 (Hartman) (CC BY-NC-SA) 
• Active Calculus (Boelkins et al., 2017) (CC BY-SA) 
• Calculus Vol 1 (Strang, Herman) – OpenStax (CC BY-NC-SA) 

https://asccc-oeri.org/open-educational-resources-and-physics/
https://asccc-oeri.org/2021/10/18/oer-and-the-physics-transfer-model-curriculum/
https://asccc-oeri.org/open-educational-resources-and-mathematics/
https://asccc-oeri.org/open-educational-resources-and-mathematics/
https://c-id.net/descriptors/final/show/222
https://phys.libretexts.org/Courses/University_of_California_Davis/UCD%3A_Classical_Mechanics
https://openstax.org/details/books/university-physics-volume-1
https://www.geogebra.org/m/Pm2swWKn
http://www.lightandmatter.com/mechanics/
https://collection.bccampus.ca/textbooks/calculus-based-physics-i/
https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_University_Physics_I_-_Classical_Mechanics_(Gea-Banacloche)
https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_Introductory_Physics_-_Building_Models_to_Describe_Our_World_(Martin_Neary_Rinaldo_and_Woodman)
https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_Introductory_Physics_-_Building_Models_to_Describe_Our_World_(Martin_Neary_Rinaldo_and_Woodman)
https://phys.libretexts.org/Courses/University_of_California_Davis/UCD%3A_Physics_9C__Electricity_and_Magnetism
https://openstax.org/details/books/university-physics-volume-2
http://www.lightandmatter.com/fac/
https://collection.bccampus.ca/textbooks/calculus-based-physics-ii/
https://openstax.org/details/books/university-physics-volume-3
https://www.geogebra.org/m/nyssufjx
http://www.lightandmatter.com/mod/
http://www.lightandmatter.com/mod/
https://c-id.net/descriptors/final/show/238
https://c-id.net/descriptors/final/show/237
http://scidiv.bellevuecollege.edu/dh/Calculus_all/Calculus_all.html
https://www.whitman.edu/mathematics/multivariable/
http://www.apexcalculus.com/
https://activecalculus.org/
https://openstax.org/details/books/calculus-volume-1
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Single Variable Calculus II – Early Transcendentals (MATH 220) OR Single 
Variable Calculus II – Late Transcendentals (MATH 221)  

• Contemporary Calculus I (Hoffman) (CC BY) 
• Community Calculus (Guichard) (CC BY-NC-SA) 
• APEX Calculus 1 (Hartman) (CC BY-NC-SA) 
• Active Calculus (Boelkins et al., 2017) (CC BY-SA) 
• Calculus Vol 1 (Strang, Herman) – OpenStax (CC BY-NC-SA) 

Multivariable Calculus (MATH 230) 

• Active Calculus (Boelkins et al., 2017) (CC BY-SA) 
• Calculus Volume 3 (Strang and Herman, 2022) – OpenStax (CC BY-NC-SA) 

  

https://c-id.net/descriptors/final/show/236
https://c-id.net/descriptors/final/show/263
http://scidiv.bellevuecollege.edu/dh/Calculus_all/Calculus_all.html
https://www.whitman.edu/mathematics/multivariable/
http://www.apexcalculus.com/
https://activecalculus.org/
https://openstax.org/details/books/calculus-volume-1
https://c-id.net/descriptors/final/show/265
https://activecalculus.org/
https://openstax.org/details/books/calculus-volume-3
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APPENDIX 5 – AVAILABLE OER FOR THE ENVIRONMENTAL SCIENCE 
TRANSFER MODEL CURRICULUM 

The following provides examples of existing Open Educational Resources (OER) that 
can be used for the indicated courses. Access the complete collection of resources for 
the Environmental Science Transfer Model Curriculum (TMC) at OER and the 
Environmental Science TMC. Please find all potential OER identified for the various 
disciplines in this TMC at OER by Discipline. Please note that the structure presented 
here aligns with the Environmental Science TMC. 

Biology and Chemistry 
Option 1 
Biology Sequence for Majors (C-ID BIOL 135S) 

• Biology I Laboratory Manual (Faculty of College of the Redwoods and Tidewater 
Community College, n.d.) – LumenLearning 

• Biology 2nd Edition (Clark et al., 2018) – OpenStax (CC BY 4.0) 
• Biofundamentals (Klymkowsky and Cooper, 2021) – LibreTexts (CC BY-NC-SA 

3.0) 

General Chemistry for Science Majors I, with Lab (C-ID CHEM 110) 

• OpenStax Chemistry (Flowers et al.; 2019) (CC BY) 
• OpenStax Chemistry 2e Atoms First (Flowers, et al.; 2019) (CC BY) 
• General Chemistry: Principles, Patterns, and Applications (Averill and Eldredge, 

2011) – LibreTexts (CC BY-NC-SA) 

Option 2 
Cell and Molecular Biology (C-ID BIOL 190) 

• Principles of Biology (Bartee et al., n.d.) – Open Oregon  (CC BY 4.0 
International) 

• Basic Cell and Molecular Biology 4th edition (Bergtrom, 2020) – University of 
Wisconsin, Milwaukee (CC BY 4.0 International) 

General Chemistry for Science Majors Sequence A (C-ID CHEM 120S) 

• OpenStax Chemistry (Flowers et al.; 2019) (CC BY) 
• OpenStax Chemistry 2e Atoms First (Flowers, et al.; 2019) (CC BY) 
• General Chemistry: Principles, Patterns, and Applications (Averill and Eldredge, 

2011) – LibreTexts (CC BY-NC-SA) 

Intro to Environmental Science (C-ID ENVS 100) 

• Environmental Science (Ha and Schleiger) (ASCCC OERI) – LibreTexts (CC BY-
NC) 

https://asccc-oeri.org/environmental-science-tmc-and-open-educational-resources/
https://asccc-oeri.org/environmental-science-tmc-and-open-educational-resources/
https://asccc-oeri.org/open-educational-resources-by-discipline/
https://c-id.net/tmc#finalized
https://c-id.net/descriptors/final/show/494
https://courses.lumenlearning.com/biolabs1/
https://courses.lumenlearning.com/biolabs1/
https://openstax.org/details/books/biology-2e
https://bio.libretexts.org/Bookshelves/Cell_and_Molecular_Biology/Book%3A_Biofundamentals_(Klymkowsky_and_Cooper)
https://bio.libretexts.org/Bookshelves/Cell_and_Molecular_Biology/Book%3A_Biofundamentals_(Klymkowsky_and_Cooper)
https://c-id.net/descriptors/final/show/297
https://openstax.org/details/books/chemistry-2e
https://openstax.org/details/books/chemistry-atoms-first-2e
https://chem.libretexts.org/Bookshelves/General_Chemistry/Book%3A_Chemistry_(Averill_and_Eldredge)
https://chem.libretexts.org/Bookshelves/General_Chemistry/Book%3A_Chemistry_(Averill_and_Eldredge)
https://c-id.net/descriptors/final/show/5
https://openoregon.pressbooks.pub/mhccmajorsbio/
https://openoregon.pressbooks.pub/mhccmajorsbio/
https://dc.uwm.edu/biosci_facbooks_bergtrom/12/
https://dc.uwm.edu/biosci_facbooks_bergtrom/12/
https://c-id.net/descriptors/final/show/298
https://openstax.org/details/books/chemistry-2e
https://openstax.org/details/books/chemistry-atoms-first-2e
https://chem.libretexts.org/Bookshelves/General_Chemistry/Book%3A_Chemistry_(Averill_and_Eldredge)
https://chem.libretexts.org/Bookshelves/General_Chemistry/Book%3A_Chemistry_(Averill_and_Eldredge)
https://c-id.net/descriptors/final/show/590
https://bio.libretexts.org/Bookshelves/Ecology/Environmental_Science_(Ha_and_Schleiger)
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Geology or Geography 
Physical Geology and Physical Geology Lab (C-ID GEOL 100 and GEOL 100L) or 
Physical Geology with Lab (C-ID GEOL 101) 

• Phyiscal Geology Laboratory (Johnson) (CC BY-SA) 
• Historical Geology: A free online textbook for Historical Geology Courses (Affolter 

et al., 2020) (CC BY-NC 4.0) 
• GEOS: A Physical Geology Lab Manual for California Community Colleges 

(Branciforte and Haddad, 2021) – LibreTexts (CC BY-SA) 
• Laboratory Manual for Introductory Geology (Deline, Harris, and Tefend, 2019) 

(CC BY-NC-SA) 

Introduction to Physical Geography and Physical Geography Laboratory (C-ID GEOG 
110 and GEOG 111) or Introduction to Physical Geography, with Lab (C-ID GEOG 115) 

• Physical Geography (Patrich, 2024) – College of the Canyons (CC BY) 
• Physical Geography Lab Manual (Ray et al., 2020) (CC BY-NC 4.0) – LibreTexts 
• Physical Geography Lab Manual (Pesses, Welsh, and Adams, 2017) (CC BY 

4.0)  
• The Physical Environment: an Introduction to Physical Geography (Ritter, 2021) 

(CC BY-SA 4.0) 
• Physical Geography and Natural Disasters (Dastrup, 2021) – Open Geography 

Education (CC BY-NC-SA) 
• Physical Geography – Version 1 (Patrich and Radtke, 2020) 

Introduction to Statistics (C-ID MATH 110) 
Please see Open Educational Resources and Math 
 

Single Variable Calculus I – Early Transcendentals (C-ID MATH 210), Single 
Variable Calculus I – Late Transcendentals (C-ID MATH 211), or Business 
Calculus (C-ID MATH 140) 
Please see Open Educational Resources and Math 
 

Principles of Microeconomics (C-ID ECON 201) 

• Principles of Microeconomics 3e (Greenlaw and Shapiro, 2022) (OpenStax) (CC 
BY 2.0) 

  

https://c-id.net/descriptors/final/show/257
https://c-id.net/descriptors/final/show/258
https://c-id.net/descriptors/final/show/259
https://viva.pressbooks.pub/physicalgeologylab/
https://geo.libretexts.org/Bookshelves/Geology/Historical_Geology_(Bentley_et_al.)
https://geo.libretexts.org/Bookshelves/Geology/Historical_Geology_(Bentley_et_al.)
https://commons.libretexts.org/book/geo-14505
https://commons.libretexts.org/book/geo-14505
https://web.ung.edu/media/university-press/Laboratory%20Manual%20for%20Introductory%20Geology%20Updated%20061620.pdf
https://web.ung.edu/media/university-press/Laboratory%20Manual%20for%20Introductory%20Geology%20Updated%20061620.pdf
https://c-id.net/descriptors/final/show/251
https://c-id.net/descriptors/final/show/251
https://c-id.net/descriptors/final/show/253
https://c-id.net/descriptors/final/show/372
https://drive.google.com/drive/folders/1jHwx-yCtFKTpl8nrfpQPWfD_d3kQqz1F?usp=drive_link
https://geo.libretexts.org/Bookshelves/Geography_(Physical)/Physical_Geography_Lab_Manual_(Ray_et_al.)
https://zenodo.org/record/573936#.YFzb9a9Kg2x
https://zenodo.org/record/573936#.YFzb9a9Kg2x
https://www.thephysicalenvironment.com/
https://www.thephysicalenvironment.com/
https://slcc.pressbooks.pub/physicalgeography/
https://slcc.pressbooks.pub/physicalgeography/
https://www.canyons.edu/academics/onlineeducation/ztc/textbooks.php
https://c-id.net/descriptors/final/show/365
https://asccc-oeri.org/open-educational-resources-and-mathematics/
https://c-id.net/descriptors/final/show/238
https://c-id.net/descriptors/final/show/237
https://c-id.net/descriptors/final/show/367
https://asccc-oeri.org/open-educational-resources-and-mathematics/
https://c-id.net/descriptors/final/show/398
https://openstax.org/details/books/principles-microeconomics-3e
https://openstax.org/details/books/principles-microeconomics-3e
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Physics Algebra/Trigonometry – Based Physics AB (C-ID PHYS 100S) or 
Calculus-Based Physics for Scientists and Engineers: A (C-ID PHYS 205) and 
Calculus-Based Physics for Scientists and Engineers: B (C-ID PHYS 210) 
Physics Algebra/Trigonometry – Based Physics AB (C-ID PHYS 100S) 

• College Physics (OpenStax, 2020) 
• Light and Matter (Crowell, 2020)  (CC BY-SA 3.0) 
• Spiral Physics (D’Alessandris) (CC BY-NC-SA) – LibreTexts 

Calculus-Based Physics for Scientists and Engineers: A (C-ID PHYS 205) 

• Classical Mechanics (Tom Weideman) – LibreTexts (CC BY-SA) 
• University Physics Volume 1 (OpenStax, 2020) (CC BY 4.0) 
• Classical Mechanics with Numerical Methods (Budarz) 
• Mechanics (Crowell, 2019) (CC BY-SA 3.0) 
• Calculus-Based Physics I (Schnick) (CC BY-SA 4.0) 
• University Physics I – Classical Mechanics (Gea-Banacloche) (CC BY-SA 4.0) 
• Book: Introductory Physics – Building Models to Describe Our World (Martin et 

al.) (CC BY-SA) 

Calculus-Based Physics for Scientists and Engineers: B (C-ID PHYS 210) 

• Electricity and Magnetism (Tom Weideman) – LibreTexts (CC BY-SA) 
• University Physics Volume 2 (OpenStax, 2020) (CC BY 4.0) 
• Fields and Circuits (Crowell, 2020) (CC BY-SA 3.0) 
• Calculus-Based Physics II (Schnick) (CC BY-SA 4.0) 

  

https://c-id.net/descriptors/final/show/220
https://c-id.net/descriptors/final/show/221
https://c-id.net/descriptors/final/show/223
https://c-id.net/descriptors/final/show/220
https://openstax.org/details/books/college-physics
http://www.lightandmatter.com/lm/
https://phys.libretexts.org/Bookshelves/College_Physics/Book%3A_Spiral_Physics_-_Algebra_Based_(DAlessandris)
https://c-id.net/descriptors/final/show/221
https://phys.libretexts.org/Courses/University_of_California_Davis/UCD%3A_Classical_Mechanics
https://openstax.org/details/books/university-physics-volume-1
https://www.geogebra.org/m/Pm2swWKn
http://www.lightandmatter.com/mechanics/
https://collection.bccampus.ca/textbooks/calculus-based-physics-i/
https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_University_Physics_I_-_Classical_Mechanics_(Gea-Banacloche)
https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_Introductory_Physics_-_Building_Models_to_Describe_Our_World_(Martin_Neary_Rinaldo_and_Woodman)
https://phys.libretexts.org/Bookshelves/University_Physics/Book%3A_Introductory_Physics_-_Building_Models_to_Describe_Our_World_(Martin_Neary_Rinaldo_and_Woodman)
https://c-id.net/descriptors/final/show/223
https://phys.libretexts.org/Courses/University_of_California_Davis/UCD%3A_Physics_9C__Electricity_and_Magnetism
https://openstax.org/details/books/university-physics-volume-2
http://www.lightandmatter.com/fac/
https://collection.bccampus.ca/textbooks/calculus-based-physics-ii/
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APPENDIX 6 – ANTICIPATED NEW OPEN EDUCATIONAL RESOURCES 
 
Course(s) (C-ID is 
listed if applicable) Project College(s) 

Calculus Based Physics 
for Scientists and 
Engineers: ABC (C-ID 
PHYS 200S or C-ID 
PHYS 205, C-ID PHYS 
210, and C-ID PHYS 
215) 

Create homework solution that pairs with a calculus-
based physics series, for example that could be used 
in conjunction with the OpenStax textbook series: 
University Physics Volume 1, University Physics 
Volume 2, and University Physics Volume 3. The 
homework solution should have the following features: 
• instantly graded problems so that students can get 
immediate feedback on their work 
• problems at a variety of difficulty/mastery levels 
• solutions to the problems should be available in an 
accessible format  

Cosumnes 
River, LA 
Mission, 
Napa, 
Riverside, 
West Valley, 
and Yuba 

Calculus Based Physics 
for Scientists and 
Engineers: ABC (C-ID 
PHYS 200S or C-ID 
PHYS 205, C-ID PHYS 
210, and C-ID PHYS 
215) 

All chapters of the OpenStax University Physics 
textbook, Volumes 1, 2, and 3 will be reviewed. 
Inadequate images and gaps will be identified. The 
group will also review all images of humans in the 
textbook from a DEI perspective. Replacement images 
will be created and stored in an open repository for 
reuse and remixing. 

Cuyamaca, 
LA Mission, 
Napa, 
Riverside, 
West Valley, 
and Yuba 

Algebra/Trigonometry-
Based Physics A (C-ID 
PHYS 105) 

Updating locally curated and created materials such 
as lectures, homework, and exams in Canvas. Yuba 

Algebra/Trigonometry-
Based Physics B (C-ID 
PHYS 110) 

Updating locally curated and created materials such 
as lectures, homework, and exams in Canvas. Yuba 

Single Variable 
Calculus Sequence – 
Early Transcendentals 
(C-ID MATH 900S or C-
ID MATH 210 and 220) 

Enhancing homework in MyOpenMath and adding 
remediation videos to remixed version of Math 400: 
Calc I - Differential Calc and Math 401: Calculus II - 
Integral Calculus 

Cosumnes 
River 

Single Variable 
Calculus Sequence – 
Early Transcendentals 
(C-ID MATH 900S or C-
ID MATH 210 and 220) 

Created Interactive Calculus I on Canvas and 
Interactive Calculus II on Canvas which embeds 
MyOpenMath into Canvas. 

Cuyamaca 

Multivariable Calculus 
(MATH 230) 

Creating new OER: Interactive Calculus III on Canvas. 
The textbook will embed MyOpenMath within Canvas. 

Cuyamaca 

 
 
 
  

https://math.libretexts.org/Courses/Cosumnes_River_College/Math_400%3A_Calculus_I_-_Differential_Calculus
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_400%3A_Calculus_I_-_Differential_Calculus
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_401%3A_Calculus_II_-_Integral_Calculus
https://math.libretexts.org/Courses/Cosumnes_River_College/Math_401%3A_Calculus_II_-_Integral_Calculus
https://app.box.com/s/7xa6kvujvljm4eg2dwtyj0pof4huq6b7
https://app.box.com/s/davddo2e9vrl2fqt10qtke3a126udcj6
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APPENDIX 7 – ZTC ACCELERATION GRANT PHYSICS COLLABORATION 
COHORT MEMO 

 
 

Academic Senate for California Community 
Colleges  
One Capitol Mall, Suite 230 Sacramento, CA 95814 
(916) 445-4753 info@asccc.org www.asccc.org

DATE:  November 7, 2024 
NAME: Chad Funk, Program Specialist 
ADDRESS:  1102 Q Street, Sacramento, California 95811 
SUBJECT:  Physics ZTC Acceleration Grant Collaboration Cohort 
ASCCC OERI FACILITATOR: Suzanne Wakim, ASCCC OERI Project Facilitator 

Cohort Participants and Data Collection 
The following colleges participated in the Physics Collaboration Cohort and are working 
on establishing a Physics Associate of Science for Transfer (AS-T) Zero Textbook Cost 
(ZTC) pathway unless otherwise specified: 

• Cosumnes River College (CRC) 
• Cuyamaca College 
• Los Angeles Mission College (LAMC) 
• Napa Valley College (Napa) 
• Riverside City College (RCC) 
• West Valley College (WVC) 
• Yuba College - Environmental Science AS-T  

The ASCCC OERI collected course level data for each of the courses in the pathway 
including current ZTC status, adopted resources, and plans to convert a course to ZTC 
to identify overlap and areas of potential collaboration. Since all colleges are converting 
the Physics AS-T, the courses were grouped using the Physics Transfer Model 
Curriculum (TMC) to identify commonalities. 

Cohort Convening 
The Physics Collaboration Cohort convened synchronously via Zoom on April 24, 2024. 
The ASCCC OERI presented the group with the results of the data collection process 
and asked for clarity where data were missing. In addition, the ASCCC OERI presented 
available OER for the cohort’s consideration. Two follow-up meetings were held to 
discuss collaborative opportunities on September 16, 2024 and October 25, 2024. 

Findings 
The Physics AS-T requires the Calculus Based Physics for Scientists and Engineers 
series and the Single-Variable Calculus Series.  

mailto:info@asccc.org
https://asccc.org/
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Calculus Based Physics for Scientists and Engineers: ABC (C-ID PHYS 200S or C-
ID PHYS 205, C-ID PHYS 210, and C-ID PHYS 215) 

The Physics Collaboration Cohort has resulted in two collaborative projects for the 
Calculus Based Physics for Scientists and Engineers Series.  

Homework Collaborative Project 
Participants: 
CRC, LAMC, Napa, RCC, WVC, and Yuba 
Description: 
Create homework solution that pairs with a calculus-based physics series, for example 
that could be used in conjunction with the OpenStax textbook series: University Physics 
Volume 1, University Physics Volume 2, and University Physics Volume 3. The 
homework solution should have the following features: 

• instantly graded problems so that students can get immediate feedback on their 
work 

• problems at a variety of difficulty/mastery levels 
• solutions to the problems should be available in an accessible format 

Text and Image Revisions Collaborative Project 
Participants: 
Cuyamaca, LAMC, Napa, RCC, WVC, and Yuba 
Description: 
All chapters of the OpenStax University Physics textbook, Volumes 1, 2, and 3 will be 
reviewed. Inadequate images and gaps will be identified. The group will also review all 
images of humans in the textbook from a DEI perspective. Replacement images will be 
created and stored in an open repository for reuse and remixing.  

Individual College Projects 
• LAMC: Currently ZTC. Adapting OpenStax University Physics Vol. 1, OpenStax 

University Physics Vol. 2, and OpenStax University Physics Vol. 3 in LibreTexts. 
• Napa: Revising locally developed resources for weekly problem-solving sessions 

for accessibility. The work currently lives in PDF format and contains equations, 
symbols, and diagrams which are laborious to convert.  

• WVC: Adopting OpenStax University Physics Vol. 1, OpenStax University 
Physics Vol. 2, and OpenStax University Physics Vol. 3 

• Yuba: Updating locally curated and created materials such as lectures, 
homework, and exams in Canvas.  

Calculus 
Several colleges indicated that they were focusing on converting the calculus 
requirements for their degree. All Physics Collaboration Cohort Participants were invited 
to participate in the Mathematics Collaboration Cohort and their plans will be reported in 
the Mathematics Final Report. 

https://openstax.org/details/books/university-physics-volume-1
https://openstax.org/details/books/university-physics-volume-2
https://openstax.org/details/books/university-physics-volume-2
https://openstax.org/details/books/university-physics-volume-3
https://openstax.org/details/books/university-physics-volume-1
https://openstax.org/details/books/university-physics-volume-2
https://openstax.org/details/books/university-physics-volume-2
https://openstax.org/details/books/university-physics-volume-3
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Conclusions 
The Physics Collaboration Cohort identified openly-licensed homework as the primary 
need to convert physics courses. The Cohort has resulted in collaborative efforts around 
homework and image revisions. All cohort participants have access to the collaborative 
plans to ensure they can consider adopting the products upon completion. A description 
of each project will be provided in the final report for the field’s consideration. In 
addition, several colleges plan to adapt existing openly-licensed texts. These projects 
are focused on adapting materials to meet the needs of their individual courses and are 
therefore non-duplicative. 
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