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Abstract 

As demand for open education resources (OER) grows among instructors, methods of supporting 
OER authors that leverage new technologies and toolkits are needed to support this growing community. 
In this article, we describe our Community-based, Open source, Continuous OER Authoring (COCOA) 
model of OER development. In addition to describing the model in the abstract, we also detail the 
software and services we are currently using to support authoring teams using this model and provide 
reflections on the relative strengths and challenges this model presents. 

Introduction 
Open education resources (OER) have become increasingly popular in post-secondary education 

in the United States. OER are generally available online at no cost and have been found to save students 
significant amounts of money while producing similar student outcomes to traditional, 
publisher-produced textbooks (Hilton, 2016). However, despite increasing adoption, a number of 
challenges remain that limit OER usage. Adil et al. (2024) conducted a meta-analysis of the extant 
literature on OER and identified four key barriers. First, instructors have difficulties in finding 
appropriate OER for their instructional context. Second, many instructors are unsure about identifying 
the quality of OER they are able to find. In addition, many instructors lack awareness or understanding 
about the impact of copyright and the various licenses applied to OER on their ability to use the OER. 
And finally, there are a number of technological barriers, both in the authoring and adoption of OER. 
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We note that the first two identified issues (difficulty in finding OER and concerns with their 
quality) apply equally well to proprietary resources but are perhaps perceived to be mitigated by the 
marketing efforts of publishing companies. Further, there has been much written about the relevant 
copyright issues and open licenses, along with large organizations such as Creative Commons working 
to educate users about the implications of their licenses (de Rosnay, 2010; Friesen, 2013; Wiley et al., 
2014; Seibert et al., 2019). Thus, in this article, we focus on the technological barriers and consider the 
question: how can we leverage today’s technologies to facilitate the collaborative development of OER 
into formats that are open, accessible, and usable by the greatest number of instructors and students? 

While in many disciplines, scholarly documents and educational resources are authored in “what 
you see is what you get” editors (e.g., Microsoft Word, Google Docs, and “rich text” editors embedded 
in webpages), the authors’ discipline of mathematics has a long history of typesetting our work in a 
markup language; in particular, LaTeX (Lamport, 1993). To produce a document in a markup language 
such as LaTeX or HTML (the markup language describing webpages), an author must write a source file 
in that language as plain text, which is then transformed into the output that the intended user sees (in the 
case of HTML, this is the function of a web browser). This is quite analogous to the way that computer 
programs are produced, wherein source code is transformed into executable code. As a result, OER 
produced via a markup language are thus amenable to using techniques, tools, and processes for software 
development that have been refined and improved over the last several decades. In particular, we argue 
that a number of these tools are now accessible to the typical OER author and can be used to lower 
barriers preventing authors from writing OER. 

We propose a novel model of collaborative OER development inspired by modern software 
engineering practices. The Community-based, Open source, Continuous OER Authoring (COCOA) 
model was developed and improved to support the authoring of the Team-Based Inquiry Learning 
Resource Library (Team-Based Inquiry Learning Project, 2025), a collection of OER activity books 
created to facilitate the use of Team-Based Inquiry Learning in mathematics courses that contains three 
full OER books as of this writing (Bunn et al., 2025; Clontz et al., 2025; DeGeorge et al., 2025).  

In section two, we describe some existing models and workflows for OER development, 
highlighting their comparative strengths and weaknesses. In section three, we describe in detail the 
COCOA model, and in section four, we describe the tools that we use to facilitate collaborative OER 
development. In the final section, we offer reflections on the benefits and challenges of this model. 

Background 

Widely Used Models for OER Development 

Single-Authored OER  

In our experience, the simplest way to author an OER is just to write it. Any individual can open 
their favorite word processor and simply start writing. Once this document is put online (on a public 
website, Dropbox, learning management system, etc.) and assigned an open license (Creative Commons, 
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n.d.), the OER has been created and made publicly available. This holds true whether an alternative 
document typesetting system (e.g., Google Docs, LaTeX, Notepad) is used, or even if the resource 
manifests in a form besides the written page (e.g., videos, animations, interactives). 

However, this self-publishing approach comes with a number of limitations. Some of these 
limitations, such as visibility and dissemination, receiving feedback from users, and development of a 
user community, are addressed by partnering with a platform or advocate dedicated to the advancement 
of OER, which we explore later. However, it is often the case that single-author OER results in a 
duplication of effort. For example, a search for “calculus” on the OER Commons website (OER 
Commons, n.d.) returns over 400 unique results as of this writing (and this is only a fraction of the OER 
calculus materials that have been authored). Many of these calculus OER are in fact quite similar, 
covering a relatively standard sequence of topics, and few provide an essential uniqueness important for 
some instructional context. 

Another case study is the Journal of Inquiry-Based Learning in Mathematics (n.d.), a repository 
of peer-reviewed documents that sequence definitions, problems, and theorems for use in an 
inquiry-based learning mathematics classroom. Among the 58 documents hosted by the service as of 
writing, only two claim true co-authorship (with six others adopted as a derivative work from an original 
single author by a new single author). On the other hand, there are eight different documents intended 
for use in the subject of real analysis (a proof-based calculus course typically taken by 
juniors/seniors/graduate students majoring in mathematics). While none of these different perspectives 
are likely to completely deprecate the need for the others, each has been primarily maintained by 
individual authors and tailored to their own students without any formal mechanism for feedback or 
external contribution by a broader community of instructors at a wider range of institutions. 

We argue that instead of a set of individuals authoring similar single author projects, typically a 
stronger, more robust OER is produced if those individuals collaborate on a single OER suitable for all 
their needs using a multi-authored model.  

Multi-authored OER  

In order to produce OER appropriate for a broad range of instructional contexts, it is typically 
necessary to have the input of instructors at multiple institutions throughout the OER development 
process. One approach to this end is to directly involve multiple authors in the collaborative writing of 
an OER. Multi-authored OER might involve several co-authors who each contribute roughly equally to 
the project, or a smaller (or even singleton) subset of principal co-authors with other, less-involved 
contributors who provide feedback and/or suggestions to these co-authors to improve their works. 

However, with the involvement of the second contributor, we have found that the technical 
requirements for authorship suddenly spike in complexity. That simple yet elegant Microsoft Word 
document sitting on one person’s computer now must be made available to the second. This can be 
accomplished by a shared Dropbox or even emailing a file back and forth. Or instead, the authors might 
split the work into smaller works and share these subdocuments periodically. However, the logistics of 
such collaborative models quickly become unwieldy as the complexity and size of the resource or 
authoring team increases. 
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General-purpose collaborative authoring tools, for example Google Docs (for traditional 
what-you-see-is-what-you-get typesetting) and Overleaf (for LaTeX markup typesetting, popular in 
mathematics-adjacent fields), provide one solution. Rather than needing to juggle files and merge edits 
made separately, these web applications allow multiple authors to simultaneously edit the same 
document through their web browser. However, these solutions produce a limited number of file formats 
(e.g., Google Docs will produce Word documents or PDFs) and do not provide the unlimited 
functionality of a user’s own computer. In particular, authors are limited to the features provided by 
these applications, meaning that while a discipline-specific product (such as software, a dataset, or 
media) might be of use in the development or maintenance of the OER, it cannot necessarily be 
integrated into the online authoring system. 

Platforms for OER Authors 

Several purpose-built platforms for authoring OER exist to facilitate single-author and/or 
multi-author OER development. While a comprehensive overview of all such platforms is out of scope, 
we will explore a few of the more well-known options. 

OpenStax (n.d.) is a service of Rice University, offering open textbooks in business, science, 
mathematics, humanities, and many more subjects. We mention it here as a well-known repository for 
OER; however, it is not an open platform for OER authors. Instead, OpenStax recruits authors to write 
the books they host for the public but does not take submissions for new books or consider external 
contributions to improve existing works. 

Pressbooks (n.d.) provides a low-cost “self-publisher” service for single authors to write and 
disseminate books, including open textbooks. Several themes are available, making these works look 
more professional than the naïve output from a word processor. Additionally, certain interactive features 
such as embedded quizzes can be authored within these works. This service is also available for 
collaboration by multiple authors via enterprise plans (at the institution level) or a more expensive 
collaboration plan for the self-publisher service. While the service is an open source product built upon a 
GPL-licensed Wordpress multisite platform, and it facilitates creating open-licensed educational 
materials, materials authored for the platform are not by default available to the public as open source 
markup compatible with other vendors.  

LibreTexts (n.d.) is a hosted environment aimed to allow faculty to create, customize, and share 
accessible and interactive educational resources and hosts over 3,000 textbooks. Its platform is an open 
source software available on GitHub to the public. However, a controversial feature of LibreTexts is its 
harvesting of open-licensed textbooks from authors who do not use LibreTexts to author their materials. 
This does provide a significant benefit to the original author, allowing LibreTexts instructor users to 
adopt a wider range of materials while using the centralized LibreTexts interface they may be familiar 
with for other works. On the other hand, Keller (2024b) has criticized LibreTexts’ harvesting model, 
wherein such copies are only distinguished as derivative works of the original source in footnotes on 
certain pages on LibreTexts’ site. Keller (2024a) also points out that LibreText displays prominent “Buy 
Print Copy” and “Donate” buttons on its derivative works that are not present in the original works. 
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Revenue from these print copies and donations are not shared with the original authors, and in some 
cases compete with those authors’ own print offerings and donation mechanisms. 

QUBES (n.d.) describes itself as “social cyberinfrastructure that provides an open and inclusive 
virtual space for sharing STEM [Science, Technology, Engineering, and Mathematics] classroom 
activities and resources, discussing teaching and the adaptation of educational materials to specific 
institutional contexts, and working together to develop new ideas and insights that contribute to STEM 
education reform” (Donovan et al., 2018). Originally created to support quantitative biology education, 
the platform’s mission has in recent years expanded to serve STEM education more generally and is now 
hosted by the nonprofit BioQUEST Curriculum Consortium (Donovan & LaMar, 2023). As of writing, 
QUBES hosts thousands of open teaching materials, and its social infrastructure has been used to 
organize dozens of OER-focused workshops. 

Of the platforms we explore, QUBES is the best platform purpose-built for OER in terms of 
alignment with COCOA. Several concepts from the Git-based workflows we will describe are directly 
modeled in QUBES, such as an “Adapt” button which effectively acts as GitHub’s “Fork” feature, 
support for discussion forums, and so on. While QUBES lacks the near limitless flexibility of 
infrastructure built for software engineers (e.g., one cannot write code to perform automatic actions upon 
an event), this trade-off lowers the required technical proficiency for managing an OER product and 
community. Additionally, QUBES mints Digital Object Identifiers (DOIs) for OER works at no cost to 
authors and provides usage metrics for maintainers. 

Analysis of these platforms  

While these existing platforms may be suitable for many authors’ texts, we found the overall 
OER ecosystem lacking key features that our community needed. In particular, our community needed a 
model that would allow our authors to use a suitable markup language for typesetting mathematics; 
integrate varied types of products such as video, interactive applets, and randomized exercise banks; 
center accessibility and allow a broad community of instructors and authors to contribute improvements 
in various ways; and automatically disseminate contributions into the hands of teachers and learners. 

The COCOA Model 

Background 

The origins of the COCOA model began in 2017 when we, the authors, began development of a 
set of class activities for a Linear Algebra course they were both teaching via Team-Based Inquiry 
Learning (TBIL) (Lewis et al., 2021). We began authoring in LaTeX, the standard language for 
typesetting mathematics. Crucially, we immediately chose to use GitHub to allow us to work in parallel. 
At the time, this workflow required us to be comfortable with using Git’s command line interface in a 
Linux environment. This process worked well for a two-author collaboration in which we were both 
already comfortable with command line tools but did not easily allow for any broader collaboration. 
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In 2021, we secured grant funding to enable us to expand the scope of the project and recruited 
additional collaborators from institutions across the country to develop more TBIL resources. We 
established three teams of five collaborators each to work on what would become the OER books 
Calculus for Team-Based Inquiry Learning (Bunn et al., 2025) (covering two semesters of calculus) and 
Linear Algebra for Team-Based Inquiry Learning (Clontz et al., 2025). The grant funding enabled us to 
provide initial training and ongoing support to these authoring teams as they developed the activity 
books and used them in their courses. 

As collaborative authoring and accessible output were central goals of the project, we converted 
the existing LaTeX activity book to use the PreTeXt (Beezer, 2025) markup language and CheckIt 
(Clontz, 2025) platform for coding randomized exercise banks. Both PreTeXt and CheckIt are open 
source software, with PreTeXt boasting an active and collaborative community of software contributors 
including the authors of this article. Additionally, PreTeXt allows for the authoring of a single source file 
that can be used to simultaneously produce accessible and interactive HTML, a printable PDF, and 
tactile braille documents. However, no single-purpose OER platform exists to support the authors of 
educational resources using PreTeXt and CheckIt. 

When we began this process, we were more familiar with open source software development 
than with the history of OER. As such, we assumed that OER authors who use open source tools to write 
their works would also be using the tooling and workflows of open source software development for the 
authoring and dissemination of their OER textbooks. While such infrastructure has been used 
successfully in isolated cases, such as the graduate mathematics textbook Homotopy Type Theory: 
Univalent Foundations of Mathematics (The Univalent Foundations Program, 2013), this assumption 
was revealed to be quite naive in general. In particular, as we began onboarding our new faculty 
contributors to our Team-Based Inquiry Learning (TBIL) Resource Library in 2021, we found we had 
underestimated the technical experience required to participate in such workflows and found we needed 
to train these volunteers on how a distributed team can work together to contribute to an open source 
project. 

To address these limitations, we developed a number of tools and workflows inspired by the open 
source movement in software engineering to simplify the process for our authoring teams, and we found 
over time we had developed what we now call the Community-based Open source Continuous OER 
Authoring (COCOA) model for authoring OER. In this section, we describe the specifications of the 
COCOA model before subsequently exploring its implementation as sociotechnical infrastructure.  

Community-based 

COCOA goes beyond typical multi-author OER models in which only a handful of contributors 
have the ability and responsibility to update the work. Instead, a community-based OER project invites 
all users of the work to also be contributors. This embodies the spirit—if not all of the varied definitions 
of—open pedagogy (Wiley, 2013) in that it is only possible with an open source and open licensed 
project. For example, our TBIL Resource Library has been improved by contributions of students as well 
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as instructors, ranging from students informing their instructors of a simple improvement that the 
instructor then implements, to former students authoring changes that have been merged into the project. 

This is somewhat similar to the wiki model used by projects such as Wikipedia, where (almost) 
every page of the encyclopedia can be edited by anyone using their web browser. However, 
community-based OER instead employ a maintainer approach typical in open source software 
development. Maintainers are trusted members of the community who have the ability to review and 
incorporate contributions, both from each other and from the public writ large (Ramaswami, 2023). 
While the original project creators have the authorization to make unilateral changes in 
community-based OER, in a healthy project these owners would participate in the same peer review 
process as other contributors. 

Contributions can be of varying scopes, ranging from fixing a single-word typo to as large as 
contributing an entire chapter. Community norms dictate appropriate authorship credit (e.g., fixing a 
typo is unlikely to merit inclusion as a credited author), which can change over the lifetime of the 
project. Importantly, the community is invited to contribute indirectly to the project as well, with forums 
open to the public for discussing potential improvements to the work. 

While the assignment of roles and attribution is mostly handled ad-hoc for the TBIL Resource 
Library, we point the reader towards the CRediT (Allen et al., 2019) and MeRIT (Nakagawa et al., 2023) 
taxonomies used by other scholarly works relying upon a community of multiple contributors.  

Open Source 

An unfortunate side effect of the grassroots development of the broader OER ecosystem is that 
there is no shared definition of what it means for a resource to be open (Wiley et al., 2014). The most 
expansive view of open (which we endorse) is derived from the open source software movement and 
requires that OER are all open source—that is, the resources are distributed along with the original 
source files and tools needed to author the work  (Open Source Initiative, 2024). More commonly, an 
OER is open in the sense of open licensing, wherein the public is granted the legal right to use, share, 
and remix the work (Wiley, 2010). However, we note that many OER do not even meet this definition of 
open, with the usage of Creative Commons No Derivatives licenses (which restricts the right of users to 
use or remix the resource) providing a notable example (Bliss and Smith, 2017). As a result, there are a 
plethora of OER that only grant a legal right for the public to create derivative works but lack the 
practical ability to do so. 

To illustrate this point, consider OpenStax Trigonometry (J. P. Abramson, 2021) and its derivative 
works hosted on Pressbooks (J. Abramson, 2019) and LibreTexts (Algebra and Trigonometry 1e 
(OpenStax), 2025). Because OpenStax distributes only the finalized web and PDF copies of this 
textbook, the derivative works adapted for Pressbooks and LibreTexts must (whether manually or 
automatically) recreate the content of this work into their own infrastructure. This means that often these 
derivative works introduce errors or do not automatically receive updates made on the source work due 
to the time and computation-intensive process of creating the derivative work. The Pressbooks version, 
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for example, carries a disclaimer that it contains a number of formatting errors and is not accessible, as 
well as an explicit recommendation against using it in the classroom. The LibreTexts version, as of this 
writing, contains a broken link to its PDF version and neglects to credit Jay Abramson as the author of 
the original work. 

In contrast, the COCOA model aims to use open source markup languages and software 
throughout its entire authoring infrastructure. For the TBIL Resource Library, this means using the open 
PreTeXt markup language (plain text files that describe the structure and content of the work) which can 
be typeset using free and open PreTeXt software into any desired format it supports (HTML, PDF, ePub, 
braille, etc.) or for an advanced user to write their own program to convert these raw source files into the 
format of their choice. These source files are hosted in a public repository with documentation on how to 
fork a clone of the repository and create a derivative work using just a web browser. 

Continuous 

COCOA’s second C stands for “continuous” and is derived from the term continuous 
integration/continuous deployment (CI/CD), taken from the field of software engineering known as 
developer operations. We will very briefly describe the role of version control in both software 
development and the COCOA model. 

In traditional document authoring (and legacy software development), the history of the project 
can be traced linearly: book-v1.docx is followed by book-v2.docx, which may in turn be succeeded by 
book-v2.1.docx, then book-v2.1fixed.docx, and so on. 

However, in a project with multiple contributors, revisions to a work are rarely linear. 

Figure 1  

Graphical representation of the non-linear history of a project with a main trunk and several side 
branches. 
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Figure 1 provides an abstract illustration of how one or more contributors may branch off from 
the trunk of the project’s history. This trunk, sometimes called the “main branch,” represents the official 
approved history of the project. Meanwhile, each (side) branch is the work of an individual 
independently aiming to make a contribution to the project by changing one or more of its files. When 
the branch is marked as ready by the contributor, its proposed changes are reviewed by a maintainer, and 
if appropriate, merged back into the trunk of the project. 

In this context, “continuous integration” means first that these branches should be as short as 
possible (perhaps even the fixing of a single typo, though a more elaborate contribution may involve 
several iterative changes to the project’s files), and then merged as soon as possible back into the 
trunk—that is, improvements and additions are continuously integrated into the main branch. Secondly, 
“continuous deployment” indicates that the improvements accepted into this trunk should be 
automatically and frequently disseminated into the hands of users (for OER, these users are teachers and 
learners). 

For the TBIL Resource Library, each merge into the trunk of the project is immediately 
incorporated into a preview edition and made available online within minutes using the automated 
technology described in the next section. Meanwhile, stable annual editions (e.g., a 2024 edition) are 
published each year by choosing a specific point in time of the main branch to host online permanently. 
This allows for the near-immediate dissemination of improvements to the public while not pulling the 
rug out from under a student or instructor who is using a stable edition (e.g., in case a new exercise is 
added, changing the numbering of future exercises). 

Technological Implementation of COCOA 

Git 

Git (Torvalds, 2005) is open source software providing version control for a directory of files 
(called a repository), as illustrated in Figure 1. Originally developed for organizing development of the 
open source operating system Linux, each collaborator on a project managed by Git has a local copy of 
the repository, and the Git software facilitates the branching and merging of changes by different 
collaborators. This decentralization ensures that Git projects are not dependent upon any single service. 
While generally a repository maintained by multiple collaborators is hosted by a central Git host (such as 
GitHub, as we will describe soon) to serve as the official trunk of the project, repositories can be easily 
cloned and rehosted to any other provider as needed, avoiding lock-in to any particular vendor. 

Git can be used to manage any repository of files. Historically, this flexibility also meant that 
users needed to be fairly comfortable with computing to take full advantage of the software, including 
proficiency in the use of a command line interface. However, we will discuss how this complexity has 
been drastically reduced in recent years, making this powerful tool accessible to a wider range of users. 
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GitHub 

GitHub (n.d.) is a hosting provider for Git repositories owned and operated by Microsoft. GitHub 
is itself not open source software; unlike open source Git providers such as GitLab and Forgejo, one 
cannot run their own personal GitHub. While this does not align with the COCOA ethos, the ubiquity of 
GitHub as the world’s largest host of open source projects, as well as its convenient infrastructure, 
makes GitHub projects particularly easy to collaborate on by contributors with a wide range of technical 
backgrounds. Given the decentralization of Git software, moving to GitLab or Forgejo is always possible 
should GitHub become inappropriate for a COCOA project in the future. In addition to hosting the 
central repository for a multi-collaborator open source project, GitHub provides several tools to facilitate 
the development of any project, including open source educational resources. 

Issues and Discussions  

GitHub Issues and Discussions provide online forums for deliberating future updates to an OER 
project. Generally speaking, a discussion thread is just that: a message board to discuss any topic related 
to the project. Meanwhile, an issue thread is used to track a specific proposed change or enhancement to 
the project. 

Importantly, these forums require absolutely no technical training: anyone logged into a free 
GitHub account can write their thoughts in plain text and contribute to these conversations. As such, this 
is the entry point for most new contributors to get involved in improving our OER library. 

Forks and Pull Requests  

Key to supporting the public’s practical ability to create derivative works of our OER library is 
the fork feature of GitHub. By clicking this single button, any logged-in GitHub user can immediately 
obtain a full copy, or “clone” in the Git parlance, of the entire repository (including all source files and 
assets) available on their own GitHub account and ready to download in its entirety if desired. This 
stands in stark contrast to many other OER platforms, wherein only the final product (e.g., a PDF and/or 
a not easily achieved HTML website) is made available to the public. 

Whether working on the original repository or on a personal fork, all GitHub users can propose 
pull requests. This feature enables anyone to suggest an improvement to our OER Library. A pull request 
could fix a single typo on a single activity within the library, overhaul an entire chapter by reordering its 
sections, or replace assets with higher-quality images. There is no constraint on the scope of a pull 
request; however, these proposals require community review before being merged into the main trunk of 
the library (and therefore disseminated as part of the official library). As such, successful pull requests 
are typically very small in scope or else are the end result of careful discussion among the community in 
Issues and Discussions. This ensures that any major refurbishment is in line with the community’s vision 
for the library and is executed properly for long-term maintenance. After discussion, a pull request is 
(hopefully) approved by a trusted community member, then merged into the main branch. 
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Codespaces  

Because the source files of the TBIL Resource Library are almost all in plain text (excepting a 
few image files), anyone can propose an edit within their web browser through a simple interface 
provided by GitHub. Click a pencil icon, edit the source code, and click “Commit changes.” 

While this simple, straightforward approach is highly effective for small changes such as typo 
corrections, it is not viable for non-trivial contributions that involve the editing of multiple files, or even 
several lines within the same file. Moreover, for any substantial change it is unreasonable to edit raw 
source files without the ability to preview the output (e.g., HTML, PDF, etc.) the changed source files 
would produce for the end users (i.e., instructors and students). Our TBIL Resource Library includes 
both PreTeXt and CheckIt source files which in turn require running SageMath code to produce images 
and randomized exercises which cannot be run within a web browser. 

While all the relevant software packages are free and open source, it is inconvenient to require 
every contributor to manually download and install each required application onto their own device as 
they likely use different operating systems and may have different versions of the various software 
installed. Instead, we utilize GitHub Codespaces to provide a consistent computing environment, 
accessed via a web browser without requiring any installation of software. These codespaces are virtual 
computers that run on GitHub’s servers and come with all the necessary software installed to contribute 
to a GitHub repository. PreTeXt (like many modern software tools) comes with its own default 
codespace configuration (PreTeXt, 2025b), allowing non-technical authors to use Codespaces without 
any additional configuration. 

Since the TBIL Resource Library takes advantage of extra features like CheckIt, we have 
customized our codespace to install and run additional software. Such customization requires a 
contributor with a more advanced background in programming but results in an authoring environment 
that works in the web browser of any contributor to the project by clicking a big green “Open in 
Codespaces” button. 

Actions  

The final necessary step for any OER project to impact classrooms is deployment: getting the 
finished product into the hands of students and instructors. With multiple contributors providing content, 
code, and assets to the TBIL Resource Library throughout the year, there must be some mechanism to 
regularly compile these contributions into a form suitable for use in the classroom without requiring 
every end user to understand how to create a Codespace, compile PreTeXt source code into a webpage, 
or upload HTML output onto a web server. Put another way, some technological mechanism is required 
to implement the “Continuous” C of COCOA. 

GitHub Actions is a service that automatically executes code upon an appropriate event in a 
repository. For the TBIL Resource Library, the most important event is when a contribution has been 
reviewed and merged from a branch into the main trunk. Since a change has been accepted as part of the 
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library, the book or books affected must be rebuilt from source, uploaded to a web server, and made 
available to the public. Rather than making the reviewer or another maintainer do this manually, we have 
configured an action that automatically does this task for us; the preview editions available in the TBIL 
Resource Library reflect these automatically deployed updates. 

Similarly, it is convenient for even a highly technical contributor to not need to start up their 
Codespace to review a simple contribution fixing a handful of typos. To support this, we have 
configured another action that quickly builds only the relevant sections of each book that have changes 
proposed in a pull request. The action then hosts the changes on a temporary private webpage, allowing 
reviewers to see what the end result of the proposed changes would look like if accepted. 

Like with Codespaces, configuring actions requires a contributor with programming experience 
but has the result of providing infrastructure. This allows community members with a broad range of 
technical skills to be able to contribute to our TBIL Resource Library and see those changes 
automatically incorporated into the final product almost immediately upon acceptance. 

PreTeXt 

The motto of PreTeXt (2025a) is “write once, read anywhere.” PreTeXt source code includes one 
or more plain text files that describe the semantic structure and content of a scholarly document. To the 
fullest extent possible, PreTeXt avoids mixing in details of how this content should be presented to a 
reader (i.e., colors, font size, line spacing) because a PreTeXt author should not (and need not) consider 
whether their reader is holding a printed page, viewing a webpage on their phone, or running their finger 
across tactile braille code. Each output format has its own considerations for appropriate presentation, 
which is handled automatically by PreTeXt software when converting PreTeXt source code into each 
format. There are several themes available for consistent customization of output for many formats 
(particularly for HTML output viewable within a web browser). The software is configured to make 
each output format as accessible as possible; however, because it produces inherently inaccessible PDFs 
using LaTeX (The Ohio State University College of Engineering ETS, n.d.), the community 
recommends using its accessible HTML or ePub output when documents are distributed electronically. 

CheckIt 

CheckIt is a software platform created by author Steven Clontz (2025) to design free and open 
randomized exercises for practice and assessment. We direct the reader to Clontz et al. (2025) for a more 
detailed analysis of how CheckIt can support an OER project. 

Reflection and Discussion 

We, and the authoring teams we collaborate with, have found a number of advantages to the 
COCOA model. One unique aspect of the model is that it is focused on community authored materials 
rather than simply a collaboratively authored OER. This means that as instructors and authors come into 
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and out of the community, as naturally happens, the OER can continue to be improved, updated, and 
maintained by all members of the community.  

The infrastructure we have chosen facilitates various levels of involvement by community 
members. In particular, instructors who use our materials are able to provide feedback on the materials 
through the GitHub website (via Issues and Discussions as described above) in a public bulletin-board 
type interface. In addition to constructive but simple suggestions like fixing typos, these often serve as a 
place for pedagogical discussions between instructors and authors about the best way to sequence ideas 
or how to facilitate particular activities. Authors are then able to improve the materials accordingly, 
incorporating a much broader range of classroom experiences from many more student populations than 
are represented by the experiences of the authoring team alone. 

These varying levels of involvement serve to scaffold the professional development of 
community members from instructors to authors. While no technical knowledge is needed to simply 
report a typo, the open source nature of the project allows community members to see how errors are 
fixed in the source code, and many have progressed to contributing small fixes themselves, with a few 
even increasing their technical background to the point of being a full-fledged author of one of our OER. 

One key advantage for long term sustainability is that, as the name suggests, projects using this 
workflow are not only open access but also open source. This facilitates the reuse and remixing of 
developed resources by authors and instructors for their own purposes. For example, the OER activity 
book Linear Algebra for Team-Based Inquiry Learning (Clontz et al., 2024) has been both reused with 
additional course-specific information such as a syllabus (Kostiuk, 2024), as well as remixed to align 
with another author’s OER textbook (Nordstrom, 2023). The use of Git architecture in particular makes 
this easy; interested users can “fork” the source repository (i.e., create their own local copy) and 
immediately make changes. Git makes it possible for these improvements to be easily contributed back 
to the original OER, improving the materials for all users. 

The fact that COCOA projects are open source means that the source code does not need to live 
in one particular place; in fact, Git allows anyone to easily keep a local copy of the source. This enables 
us to use a particular proprietary software or website (in our case, GitHub) when it is convenient but 
does not lock us into using that vendor indefinitely. Proprietary services like GitHub are subject to 
changing their offerings without notice, which often happens after they are acquired by a larger 
company—GitHub itself was purchased by Microsoft in 2018. Fortunately for our COCOA projects, 
GitHub has maintained the same level of services, but if that changes, we have the ability to take our 
open source OER elsewhere. 

We have also found the continuous authoring process to provide a number of key benefits. The 
infrastructure of Git and GitHub means that a full project history is available, and authors are unable to 
irreversibly break anything. Any accidental errors introduced can always be reverted back to a previous 
version. Another advantage is that new ideas can be introduced to the materials, used with students, and 
subsequently revised based on instructor feedback in very short order. In fact, when the authors were 
collaborating on the first iteration of  Linear Algebra for Team-Based Inquiry Learning (Clontz et al., 
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2024), one of us would trial the activity with their class one morning, edit it based on student feedback 
that afternoon, and have the other trial the revised version with their students the next day (and add any 
subsequent needed revisions). 

The chief drawback we have found to using the COCOA model is that it requires at least one 
member of the project team to have advanced technical skills to set up the project. However, there is a 
growing number of tools to make this easier. For example, as recently as five years ago PreTeXt required 
the use of a command-line prompt and generally recommended users to only use it with the Linux 
operating system. However, the PreTeXt development team has recently made great strides in 
developing and maintaining ready-made Codespace and Actions configurations intended for use by 
authors or authoring communities without advanced technical knowledge. As a result, and as of this 
writing, OER authoring teams can align with COCOA by simply clicking a big green “Open in 
Codespaces” button and start writing in their web browsers. 

We reiterate that the COCOA model is language agnostic and can be used with any number of 
different markup languages. As noted above, we favor PreTeXt for its ability to typeset mathematics 
efficiently, its dedication to accessibility, and its ability to produce many output formats (including 
HTML, PDF, and braille). However, the COCOA model could be used equally well with Quarto (a 
markdown language popular with statisticians and other users of the statistical programming language 
R), LaTeX (the most prevalent language used for typesetting mathematics) or even with Markdown (a 
lightweight and easy to use markup language with a very simple vocabulary) if simple formatting of 
plain text and static images is all that is needed. As long as the project is maintained by a community, is 
openly sourced and licensed, requires only open source software, and is configured for 
continuous/automatic integration and deployment of new contributions into the hands of teachers and 
learners, then it is COCOA. 

Finally, while the onboarding process to start or contribute to a COCOA project may be less 
turn-key than using a proprietary OER authoring tool or platform, we argue that this gap is rapidly 
narrowing. Part of this is due to the good work of software developers adding features to open source 
OER authoring tools that align with COCOA. However, infrastructures like GitHub are actively updated 
and maintained to support much more than educational resources, so COCOA projects that use this 
infrastructure benefit automatically as these products are improved for the broader open source 
community. 

Readers who wish to start authoring their own COCOA document are encouraged to visit 
github.com/PreTeXtBook/pretext-codespace to get started. Readers who would instead like to contribute 
to an existing COCOA mathematics project are invited to visit tbil.org/open to connect with the TBIL 
Resource Library community.  
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example, one or more references should be included in the portion of the article in which the authors state 
“there has been much written about the relevant copyright issues and open licenses…” 

Organization 

Does the article proceed logically?  As applicable, does the article adhere to a recommended structure and 
the section guideline? 

After the introduction, the authors begin by presenting an overview of the uses of open software practices 
and an overview of existing OER authoring platforms with a practical assessment of their limitations. The 
authors could consider adding Merlot Content Builder and/or Open Author from OER Commons for a 
more comprehensive overview. 

The functionality of the COCOA model is described in detail. The article would be strengthened by a 
short introduction to the background of the COCOA in this section (i.e., what type of resources was the 
team tasked to develop? What is the institutional role and their authorship background? How large was 
the team, and how was it created?). However, the model is functional and thorough, creating a strong 
framework for the future development of OER authoring projects.  

Some recognition of the role of open pedagogy would be appropriate in the Community-based section on 
page 6.  
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Methodology, Approach, Conclusions 

The methodology for data gathering and analysis should be appropriate for the problem addressed. 
Inferences from data should be sound--the author should not reach unsupported conclusions. Not all 
papers will use a scientific research methodology, but all should employ sound reasoning and an adequate 
balance between description and critical analysis. Consider: Is the article factually accurate? Is it clear the 
author knows, or has investigated, previous work on the subject of the article?  Has the author failed to 
reference recent or seminal work on the subject? 

Both the abstract and conclusion effectively summarize the article. 

Writing Style, References 

Please indicate whether there are problems with expression or flow, but do not comment about grammar or 
basic edits. Do NOT take the time to do copy editing - that will be handled later in the process. However, 
general comments pointing out problems with style or format are useful. 

The manuscript is logically structured throughout. A suggestion for improvement is to add a brief 
statement to the beginning of the COCOA Model section reinforcing the needs of the model as presented 
at the end of the previous section. 

Figure one is a helpful representation of a non-linear project. No edits are necessary. 

Application:  

Does the article contribute knowledge or practical examples that will inform/improve others’ practice or 
education? 

N/A 

What are the stronger points/qualities of the article? 

With minor revisions, this article will be an excellent addition to [the]  JOERHE. 

What are the weaker points/qualities of the article? How could they be 
strengthened? 

While the main body differs slightly from the submission guidelines found on the JOERHE website, the 
headings and subheadings are appropriate for the article type. References need minor formatting 
corrections.  

Peer Review Ranking: Scope 

Does the topic discuss an element related to open education, open data, open access, or other open topics? 

Highly relevant 
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Peer Review Ranking: Clarity 

Clarity of expression and flow? Does the article proceed logically? 

Very clear 

Peer Review Ranking: Contribution 

Contribution to Higher Education research and/or practice 

Highly contributes 

Peer Review Ranking: Methodology 

If this is a research paper, is the methodology appropriate? 

Highly appropriate 

Peer Review Ranking: Conclusion  

If this is a research paper, is the methodology appropriate? Does the article contribute knowledge or 
practical examples that will inform/improve others’ practice or education? 

Highly sound 

Overall Evaluation 

Minor Revisions Required 
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