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ABSTRACT

Background: Prior work has primarily been concerned with
identifying: (1) how Open Education Resources (OERs) can be used
to increase the availability of educational materials, (2) what mo-
tivations are behind their adoption and usage in classrooms, and
(3) what barriers impede said adoption. However, there is relatively
little work investigating the motives and barriers to contribution
in OER.

Objectives: Our goal is to understand what motivates and dis-
suades instructors to contribute to and adopt OERs. Additionally,
we wish to know what would increase the likelihood of instructors
contributing their work to OER repositories.

Method: We conduct a 10 question survey with computing in-
structors on OER, with a heavy emphasis on what would lead to
OER contributions. Using thematic analysis, we mine the broad
themes from our respondents and group them into broader topical
areas.

Findings: Novel contributions include discussions of what fac-
ulty are not willing to share as readily — in particular, exam ques-
tions are of concern due to possible student cheating — as well
as discussions of different views on monetary and non-monetary
(e.g., promotion and tenure value) incentives for contributing to
OER efforts. With respect to the kinds of OER faculty want to use,
findings line up with prior literature.

Implications: As course materials become more sophisticated
and the range of topics taught in computing continue to grow, the
communal effort required to maintain a broad collection of high
quality OERs also grows. Understanding what factors influence
instructors to contribute to this effort and how we can facilitate the
contribution, discovery, and use of OERs is fundamental to both
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how OER repositories should be organized, as well as how funding
initiatives to support them should be structured.
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1 INTRODUCTION

The advent of the internet coupled with the open-source movement
initially lead to several universities, starting with Massachusetts
Institute of Technology’s (MIT) OpenCourseWare, beginning to
develop materials that are freely available to students and faculty.
These materials, which came to be known as Open Educational
Resources (OERs), are now widely available and generally enjoy
positive perceptions from faculty and students alike [10, 20]. OERs
include a broad range of educational materials, including everything
from textbooks and slides to projects and exam questions. Faculty
that utilize OERs in their courses report a high level of satisfaction
with those materials, generally ranking it equivalent or better than
more traditional materials [7, 41]. The existence of these materials
in quantities greater than ever before coincides with a growing
demand for digital resources [41].

There is a significant body of work that exists on the motivations
of and barriers to faculty that adopt OERs. Commonly cited reasons
for adoption are reducing costs to the students, increasing access,
and improving the quality of materials [9, 51, 59, 61]. Barriers to
adoption include difficulty discovering relevant materials created
by others, concerns regarding the quality of some materials, lack of
time, and general unawareness of OER’s existence [9, 41]. However,
the majority of prior studies have been done on more general popu-
lations of faculty with relatively few surveying faculty specifically
in departments of computing and information sciences.
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The widespread availability of OERs within the CS community
in particular may be some reflection of the influence of the virtues
that underlie the open-source movement. The Runestone platform
provides an authoring suite and platform that allows for the rapid
development and deployment of open-source computer science
textbooks [14, 28]. PrairieLearn is an extensible, open-source plat-
form for writing questions for computer-based homework and
exams [57]. The Special Interest Group on Computer Science Educa-
tion (SIGCSE) annually hosts a “Nifty Assignments” section where
unique assignments are peer reviewed and those that are accepted
are presented and then made freely available [34]. More recently,
the conference hosted a “Spiffy Questions” panel where a similar
process was used to evaluate and release peer instruction questions
as OERs [62]. Additionally, the website, peerinstruction4cs.com
hosts lectures slides containing peer instruction questions which
are published under a creative commons license [24]. As for the
integration of resources like these into classrooms, Hanna et al.
[18] found that students reported both enjoyment of open, digi-
tal resources and that it built their awareness of the open-source
software and the open-source movement.

Despite the large body of work that investigates and reports
on the affordances, shortcomings, and experiences utilizing OERs
there is relatively little work specifically investigating these facets
in the context of computing and information sciences. Furthermore,
there are even fewer studies investigating what motivates the cre-
ation and sharing of OERs. As such, we seek to fill this gap by
investigating:

(1) What are the motivations and barriers for computing faculty
to adopt OERs?

(2) What types of OERs are computing faculty interested in?

(3) What motivates, or would motivate computing faculty to
contribute to OERs?

By investigating these questions, we hope to gain a better under-
standing of how to design OER repositories and tools that promote
the creation of a prolific and high quality collection of educational
resources. Such work has been called for by the 40th meeting of
UNESCO on Open Educational Resources wherein they state that
the exploration of funding opportunities for OERs is needed to
ensure such resources remain free to students and for mechanisms
that ensure high quality OERs are developed [52].

2 LITERATURE REVIEW

2.1 History and Definition of Open Educational
Resources

Sharing of course materials is at least as old as courses having
web pages, but MIT popularized the idea when it began uploading
large quantities of resources through it’s OpenCourseWare project.
OpenCourseWare and many other OER efforts found their roots
in the Free Software movement which then gave rise to licenses
such as GNU Free Document License (FDL) and Creative Common
licenses which support this form of free content [61]. The topic of
OERs was considered at a forum of the United Nations Educational,
Scientific and Cultural Organization (UNESCO). As a result of this
meeting a preliminary definition of OER was determined to be:
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The open provision of educational resources enabled
by information and communication technologies,
for consultation, use and adaptation by a commu-
nity of users for non-commercial purposes [39,
51].

This definition highlights a number of key concepts: (1) the issues
of the internet as being the key method of delivery, (2) its ability
to be adapted, the importance of communities of users performing
this deliver and adaptation, and (3) the lack of a commercial motive.
Additionally, the targeted demographic for these resources as being
a diverse set of users was stressed throughout the report as well,
given the purpose of the report was primarily considering the utility
of these resources for usage in developing nations, as they were
then referred to. In a set of recommendations put forth by the 40th
meeting in 2022, this definition had evolved to:

Open Educational Resources (OER) are learning, teach-
ing, and research materials in any format and medium
that reside in the public domain or are under copy-
right that have been released under an open license,
that permit no-cost access, re-use, re-purpose, adap-
tation and redistribution by others. [52]

Though quite similar to the original definition, the issues of licens-
ing and cost to the end user are more clearly communicated in this
definition. Among their ongoing objectives published alongside
this definition, they list: (1) building capacity for the development
and use of OERs under their definition, (2) encouraging inclusive
and equitable quality OER, and (3) creating sustainable models for
OER.

Contributing to this definition further, many studies list the 5R’s
of OER, introduced by Wiley [58], as a core piece of the definition
of and guiding principles for OER [5, 29, 61]:

(1) Retain: The right to make, own, and control copies of the
content.

(2) Reuse: The right to use the content in a wide range of ways
(e.g., in a class, in a study group, on a website, in a video).

(3) Revise: The right to adapt, adjust, modify, or alter the content
itself (e.g., translate the content into another language)

(4) Remix: The right to combine the original or revised con-
tent with other open content to create something new (e.g.,
incorporate the content into a mashup)

(5) Redistribution: The right to share copies of the original con-
tent, your revisions, or your remixes with others (e.g., give a
copy of the content to a friend).

Since its inception, MIT’s OpenCourseWare project has con-
tinued to grow both in the quantity of materials it has available
and the degree to which it is used. Several other large repositories
of OER have followed in their footsteps, including: Multimedia
Education Resource for Learning and Online Teaching (MERLOT)
repository [27], LibreTexts [2], OpenStax [3], and engageCSEdu [13].
MERLOT stands as one of the most mature systems, containing
both a peer review process for the content it hosts and having
amassed a massive quantity of resources. Given the variety of plat-
forms available, this begs the questions: how do faculty discover
and utilize OERs and what are the barriers that exist in doing so?
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2.2 Motivations for the adoption of OER

Several papers, both commentaries and survey studies with faculty
have noted the following motives for the adoption of OER:

o Cutting Costs: Documents licensed under Creative Commons
are free, which removes the need for institutions or students
to pay for expensive materials and subscriptions [9, 59, 61].

e Access: Related to cost concerns, prior work has indicated
a significant driver for the adoption of OERs is to improve
access to materials for students in developing countries and
those who simply cannot afford the cost of traditional text-
books and accompanying materials [51].

o Flexibility and Customizability: Most licenses allow for the
content to be modified to fit the users needs [61].

o Continuous Improvement: Collaborative modification of ex-
isting materials can lead to those materials being improved
and updated over time [61].

o High Quality Materials: Though some have noted that OERs
are mixed in terms of quality there are gems that meet or
exceed the quality of traditional resources [9, 10]

Among these, affordability concerns for students are one of the
most often cited reasons for adopting OER textbooks in particu-
lar [15]. A study by Feldstein DPS et al. [15] found that prior to the
adoption of a free and open textbooks in some of their courses, only
47% of the students bought textbooks for their courses citing cost
concerns. Additionally, courses that did adopt open textbooks were
found at be correlated with increased grades, a finding that has been
replicated in a variety of contexts [21, 35] or at worst has shown
no decrease in performance as a result of adopting OERs [6, 11, 19].
This suggests that the argument in favor of the quality of OERs is
not merely subjective but can at times have a positive impact on
students performance and accessibility of course materials.

Additionally, central to the UNESCO definition of an OER and
the 5R framework is the idea that these resources should be modi-
fiable. As Yin and Fan [61] notes, this offers an additional benefit
to instructors in that they can pick and choose what OERs they
want to use and then modify them to fit their needs. This lowers
the burden of adoption as instructors need not adopt an entire re-
source at once, rather they can slowly adopt parts as they see fit.
Additionally, they can then update those parts as needed or replace
them ultimately leading to a more modular and therefore flexible
approach to building curriculum.

2.3 Barriers to the adoption of OER

Several papers, both commentaries and survey studies with faculty
have noted the following obstacles for the adoption of OER:

e Discoverability: Many faculty said they had issues finding
resources and wanted peer reviewed repositories that were
easily searchable [4, 9].

e Content Coverage: Some faculty, particularly those teaching
specialized subjects, stated that they had difficulty finding
OERs that related to their courses or simply did not believe
that such resources would exist [9].

o Lack of Quality: Some faculty have concerns that OERs may
not be of the same quality as traditional, proprietary re-
sources [9].
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Figure 1: Awareness of OER Resources Among College and
University Faculty [7, 8, 40-42]

o Efficiency and Time Concerns: Related to discoverability and
quality, though there are a wide variety of resources available
it takes time to track down and integrate those resources
into your course [10].

o Reputational Risk & Liability: Some have additionally sug-
gested that those who publish OERs may be concerned that
errors in the material may pose a reputational risk or that a
modified version of the material could be erroneously asso-
ciated with them [39, 60].

Though there are concerns that OERs may be of lower quality,
their adoption continues to grow, and studies evaluating students
and faculty perceptions of OERs used in practice have shown they
are well liked [10, 25]. This may suggest that a mix of outreach to
help bolster the reputation of OERs and systems that improve the
efficiency at which high quality materials can be discovered may
further aid in their adoption. In particular, Navarrete and Martinez-
Mosquera [31] suggests that more OER platforms such as MERLOT
that utilize peer review can be used as ways to ensure the quality
of OER.

Awareness of OERs continues to be a persistent issue as well, de-
spite steady improvement over the years. A series of annual surveys
by Bay View Analytics on OERs in higher education indicates that,
in 2014, 44% of respondents indicated some degree of awareness
regarding OERs, and this has only improved to 68% by 2020 when it
was last run (Figure 1). This issue of general awareness is reflected
in other studies where faculty at a university that had recently
launched an OER initiative indicated that only 18% of the faculty
were familiar with the term [38]. Additionally, faculty in a survey
by Seaman and Seaman [41] indicate the lowest level of aware-
ness for creative commons licenses compared to public domain
and copyrighted materials. Though this line may seem somewhat
irrelevant for the use of freely available resources, awareness of
licensing may impact perceptions of quality and discoverability
since licensed materials placed in large repositories such as MER-
LOT may be of higher quality and more trustworthy. Additionally,
the most recent UNESCO explicitly includes open licensing as a
part of its definition [52].
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2.4 Technology acceptance research and OER

There is rich history of technology acceptance research that tries to
explain how users come to accept and use new technology, which
could shed light on factors that influence faculty’s decisions to
adopt or contribute to OER. The Technology Acceptance Model
(TAM) [12], originally proposed by Davis around early 1990s to
predict user acceptance of computers, is one of the most cited
models in the area. A prominent extension of TAM, named the
Unified Theory of Acceptance and Use of Technology (UTAUT) [54],
was proposed by Venkatesh et al. a few years later. While various
extensions of UTAUT have been proposed [55], none of them is
remotely as influential as TAM or UTAUT. UTAUT posits that there
are four determinants of technology acceptance, the first two of
which are the only two determinants in TAM:

e Performance expectancy (aka perceived usefulness in TAM):
the degree to which an individual believes that using the
system will help him or her to attain gains in job performance

o Effort expectancy (aka perceived ease of use in TAM): the de-
gree of ease associated with the use of the system

o Social influence: the degree to which an individual perceives
that important others believe he or she should use the new
system

e Facilitating conditions: the degree to which an individual
believes that an organizational and technical infrastructure
exists to support use of the system

TAM and UTAUT have been applied to understand faculty’s
adoption of OERs. Studies have shown that performance expectancy
(perceived better teaching performance from adoption of OERs)
and effort expectancy (perceived ease of integrating OERs into own
teaching) have positive impact on the adoption of OERs, while
social influence and facilitating conditions have little to no im-
pact [30, 33, 36, 43, 45, 48, 49]. It is possible that social influence
and facilitating conditions indeed have no impact, but another possi-
ble explanation is that these determinants are sufficiently unvaried
in reality such that no meaningful signal could ever be obtained
(e.g. a pervasive lack of social pressure to adopt OERs or pervasive
lack of institutional support to adopt OERs). While adoption of
OERs has been studied in the lens of TAM and UTAUT, we are un-
aware of studies that applied TAM or UTAUT to study instructors’
contributions to OERs.

3 METHODS

We produced a survey focused on instructors’ use of OER, as well as
instructors’ attitudes and motivations around contributing to OER.
Broadly, the survey focuses on what instructors use and would use,
what reservations they may have with using and contributing to
OER, and what possible incentives might make them more likely
to contribute to OER. Questions 1-4 focus on the OERs themselves
and barriers to adoption, as reviewed in Sections 2.2 and 2.3. The
majority of the questions focused primarily on the incentives/com-
pensation aspect, as this area has been the least studied. Question
5 overlaps with barriers, particularly in cases where reputation
risk is a concern [39, 60], but is open ended enough to allow for
further opining on eponymity as compensation. Questions 6-10 are
entirely focused on different incentives and compensation mecha-
nisms. The types of compensation, from recognition and statistics
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tracking to more monetary compensation, echo existing literature
on open source software contributions [32, 37, 46]. Our questions
about compensation scale and the fixed vs lottery nature of payment
are additionally inspired by research investigating incentives for
survey completion and crowd-sourcing tasks both in and outside
of computing [17, 22, 26, 50, 53].

The survey consisted primarily of open-ended questions, with
one question (question 3) providing both “select all that apply” op-
tions and an open-ended “other” option. We anticipated the survey
to take roughly 10-15 minutes, and respondents who answered the
full survey were awarded a $15 Amazon gift card for their time. The
recruitment email and full list of questions is provided in Figure 2.

The survey was disseminated using the Association for Comput-
ing Machinery’s SIGCSE-members mailing list in January 2023 and
left open through March 2023. Per the description on the site, this is
an “opt-in mailing list intended for discussion of topics relating to
computer science education”. Though information on the number
of members that have opted into this mailing list is not publicly
available, the number of SIGCSE members overall is over 2,700 [1].
A total of 26 instructors responded to the survey and consented to
their data being analyzed for research purposes, probably a pretty
low response rate. Demographic data was not collected in the sur-
vey, although from the domains of the respondents emails, we
recognize our respondents include instructors from multiple coun-
tries. With that said, we can more generally characterize this group
as individuals either involved in or at least interested in computing
education and computing education research. The survey responses,
therefore, represent the thoughts and opinions of a subset of the
broader category of computing faculty that may, in some cases, be
more informed on available resources such as OERs. Though this
may cause our data to miss some of the barriers that are faced by
less informed educators, it does provide us with barriers that are
still faced even by informed individuals. Additionally, the SIGCSE
community’s interests in disseminating information and materials
relating to computing education makes it an ideal population to
survey for answering our questions relating to motivating factors
for the production of OERs.

With IRB approval and informed consent, data was anonymized
by a research team member before being provided to the rest of the
research team. In analyzing the survey responses we followed the
practices for thematic analysis laid out by Jones et al. [23]. This anal-
ysis process began with each researcher independently performing
inductive coding on each question. Each researcher produced an
initial set of codes with respect to each question. Researchers then
met, compared code books with respect to each question, and de-
veloped a consolidated set of codes. Once the codes were agreed
upon and any disagreements were reconciled, the researchers met
to group the final set of codes into thematic groups to illustrate
broader, cross-question trends.

The research team includes one full professor, one post-doc,
and two senior graduate students. All four have experience with
working as course staff, with three members having multiple years
serving as instructors of record and co-instructors for various com-
puting courses, with over 40 years of combined instructional ex-
perience between them. Additionally, all members of the research
team have previously contributed to educational resource reposi-
tories, with some results being explicitly published as OERs [44].
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e a

Recruitment Email:

r 2
I am exploring views from our community related to Open Education Resources (OERs). I'm looking for instructors to
answer a brief survey about whether they use OERs and their willingness to contribute to them. The survey should take
10-15 minutes and we are offering a $15 Amazon gift card to respondents. The survey can be completed anonymously, but
compensation requires providing an email address and fully completing the survey.

Here is the survey link: https://go.illinois.edu/OERSurvey

\. J

Question List:

r \

(1) Do you use open educational resources (OERs) in your courses? If so, what?

(2) What, if anything, is preventing you from using OERs more than you currently do?

(3) What kind of resources would you want an OER platform to make available?

(4) Faculty frequently invest their time into the development of lecture slides, in-class activities, assignments, exam
questions for use in their personal courses. Would you have concerns with publicly sharing materials that you’ve
developed? If so, what are your concerns?

(5) Would you prefer to contribute materials anonymously or have your name associated with them. Why?

(6) Would you want some kind of recognition or compensation for contributing your materials? If so, what?

(7) How useful would a (private, if you want) web page that provides statistics about your contributions and their usage
by others be for use in promotion, etc? Explain.

(8) If you are interested in compensation, should it be designed to compensate you for the effort of uploading your
materials or scale based on how popular your materials are? Explain.

(9) What order of magnitude compensation seems reasonable? Describe an artifact that you’d make public and the price
that would make it worth it to do so.

(10) For compensation, would you prefer a fixed dollar amount or a chance at a larger amount (e.g., $50 vs. a 1-in-10
chance for $500). Why?

. J

. J

Figure 2: The recruitment email and question list used for the surveys.

This shared experience leaves the research team well positioned to
understand and dissect the trends from the survey.

The interpretation of our themes is tightly coupled to the results
themselves. Given this, our results are organized such that the
survey results for a specific theme are followed directly by the
discussion of that theme for improved interpretability.

4 RESULTS AND DISCUSSION

4.1 Usage of OERs

The descriptions of the OERs that respondents indicated they used
was varied, but the most commonly mentioned was the use of open
textbooks.

“Open textbooks and other online open resources
(guides, manuals, etc)”
“I use Java, Java, Java by Morelli”

“yes, The Art of Assembly Language Programming;: 8
Bit Edition by Randall Hyde ”

“Yes. I've used a book and set up a class in Runestone
Academy, and I'm using an open math book for dis-
crete math”

Many respondents mentioned multiple resources, from widely
varying sources, and a respondent mentioned open source tools
and source code as being OERs, even when they might not strictly
fit under a narrow definition of OER.

“Yes, VMs, Vulnerability repositories, open source
tools, source code”

“Extensive use of free and open source software as
well as materials shared by colleagues and repositories
such as foss2serve and nifty assignments.”

“What exactly do you count as an OER? I point stu-
dents at the Fullstack Open web course to use a refer-
ence, but I don’t follow it closely. I use w3Schools. I
also use *a lot* of freely available software (far more
than I can list here).”

Some respondents noted that they often get OER from course web
pages instead of OER collections. These responses also highlight
users of OERs obtaining permission to use materials.

“Sort of — I have used slides posted on institutional
websites (with permission and citation of course) but
not so many ‘official’ OERs”
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Preferred Resources

Programming
problems / projects

In-class group or peer
learning exercises

Exam questions

Multiple choice / true-
false question sets

Lecture slides

In-class questions, e.
g. "clicker questions"

0.00 0.25
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0.50 0.75 1.00

Figure 3: Percent of respondents indicating they would utilize the given type of OER

“Yes, I think so. I often use others’ materials publicly
posted on their web pages, asking permission when
not explicitly granted (i.e., by Creative Commons li-
cense).

Additionally, several respondents stated that they utilize re-
sources that they have published as OERs or intend to:

“Yes, my own lecture notes and worksheets that I
distributed as OER”

“Yes/no, I use a book I will publish as OER - it’s not
OER yet”

Though the majority of respondents utilized OERs—or at the
very least publicly available resources—in their teaching, there were
several who indicated that they did not use OERs. One respondent
provided an expanded explanation for why they choose not to use
OERs, “Not yet because it’s easier to go with a paid text which is usu-
ally accompanied by a suite of resources.” This response highlights
the fact that that many OERs lack the same level of integration that
commercial resources have.

The breadth of resources that our respondents use as OERs is
likewise reflected in their responses about the kind of material that
they would use, shown in Figure 3. There was strong interest in all
of the types of resources we suggested. Due to a shortcoming in our
survey, “textbook” was not a suggested option, but responses for
the question asking faculty what OERs that currently use suggest
that textbooks are equally popular.

Two features of Figure 3 are particularly noteworthy. First, the
higher demand for programming problems/projects than exam
questions foreshadows security concern that respondents express
about sharing exam questions. Second, although only one of our

respondents indicated that they are currently using group or peer
learning activity OERs, it was the category for which the second
most of our respondents were looking. This suggests an unmet
demand for this kind of OER.

4.1.1  Discussion: OERs are used and distributed in pieces. Responses
indicate that faculty utilized and sought out a wide variety of OERs
to utilize in their teaching. Overall, this suggests the population we
surveyed has a positive view of OERs and a willingness to adopt or
produce them. Notably, these resources were not only from OER
platforms but came from an equally wide variety of sources such
as slides posted by colleagues, open source software, and other
reference sites. Additionally, the large percentage of respondents
who expressed interest in programming projects and peer learning
activities indicates there may yet be some CS specific OERs that
the community would be interested in utilizing.

4.2 Barriers to OER adoption

In response to barriers to adopting OERs, we uncovered five themes:
(1) customizability of the content, (2) a lack of features, (3) availabil-
ity of the material, (4) the discoverability of said material, and (5)
the degree to which the material was maintained or is maintainable.

Customizability — Given the eclectic usage of OERs, it may come
as little surprise that many of the respondents indicated that the
need for customization of OERs was a barrier to adopting them.

“Ease of adoption and customization to the peculiari-
ties of our curriculum”

“I prefer to make my own resources that are tightly
coupled”
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“The biggest issues for me would be knowledge (Ineed
to know about it before I can use it) and customisabil-
ity (I need to be able to make the resource fit within
my class)”

“A lot of work to adapt new resources to existing
courses (often governed by learning objectives in the
syllabus of record)”

Lack of Features — Some respondents indicate that OERs didn’t
have the features they wanted, including integration with their
learning management systems (LMS).

“I use some commercial products (such as zybooks) be-
cause they provide auto-grading and interactive con-
tent; OER is somewhat lacking with respect to these
two features (Runestone is getting there though).”

“a quick survey of a networking book revealed a lack
of supplemental materials such as exercises, labs, etc.,
that could be integrated either manually or with an
LMS”

“In beginning classes, I want to have a book that will
link back to our LMS, so I know the students are
interacting with the book.”

“Integration with learning management systems and
reliability that the resource will be available at all
times.”

Availability & Discoverability — Many other respondents noted
there was a lack of available materials or, as one faculty tersely put
it, “There aren’t enough options!” Though this may seem difficult
to believe, given the quantity and breath of material available, this
lack of available options may be related to a lack of materials that
relate to niche topics that some teach:

“Difficulty finding ones on the topics that I teach”
“Current OERs do not exist for my course”

Another hindrance to the discovery of relevant materials may be
the number of resources one must look through before finding
relevant resources of a high enough quality that could be deployed
in a class. As one respondent puts it:

“Itis hard to search out and find a good resource. There
is *alot* of mediocre (or even downright bad) stuff out
there, and you can’t really tell how good something is
just by looking at a brief description. It usually takes
a good 5 or 10 minutes to know if a resource is good
enough to use. Given that so few resources are good
enough to use, it takes a long time to find one if you
are searching for it”

The difficulty and time consuming nature of this discovery process
was a common theme which was reiterated by many respondents:

“Finding good material is very hard”

“Libraries of resources are kind of overwhelming and
don’t make it easy to find what might be useful to

»

me.

“Time to get familiar with them. Finding resources
that fit my needs.”

ICER ’23 V1, August 7-11, 2023, Chicago, IL, USA

By improving both the availability and discoverability of OER re-
sources the hope would be that these issues could be mediated.

One faculty made note of the fact their students may require
familiarity with industry tools for which they had difficulty finding
relevant OERs:

“The industry requires the graduates to be trained on
state of the art commercial tools whereas the open
source tools/resources may not be the best fit for in-
dustry (e.g., financial organizations). Therefore, when
dealing with such organizations (during my training)
I had to opt for commercial resources”

Though this is unlikely to be applicable within the context of a
traditional CS core curriculum, this may be an issue more broadly
in computing. Specifically, problems may arise in the ever evolving
world of IT and industry-specific tools, such as the finance tools
this faculty noted.

Maintenance — A less common, though still noteworthy theme
that emerged was concerns that OERs were not kept up to date:

“The content is usually not up to date and lack of
maintenance”

“Lack of availability of effective, up-to-date OERs”

“In technology courses, the materials in most OERs
are not updated fast enough?”

Though perhaps less applicable to core computer science courses
(e.g., data structures, discrete math) this may be more of a concern
in information and technology courses where changes in software
versions may render some materials outdated and misleading. It
may also be a concern in computing courses that rely on library
and software landscape that is constantly evolving such as data
science (e..g, pandas, numpy), machine learning, and embedded
systems courses (e.g., Arduino packages, hardware options). This
issue bears a strong relationship to discoverability in that it may
be difficult to quickly distinguish a resource that is up to date from
one that is not.

4.2.1 Discussion: Barriers to be overcome. We can see that some
of the issues identified by prior work, such as discoverability and
availability of high quality and relevant materials, are also present
in the computing community. The importance of keeping up-to-
date, however, may be more important in computing than in some
less rapidly evolving fields, putting more pressure on development
and maintenance of OERs. In addition, computing instructors may
have higher expectations for the auto-grading, interactive content
because of the content taught, comfort of instructors, and the high
enrollment in many of our classes. In addition, this scale may moti-
vate a higher desire for LMS integration.

The desire for auto-grading and other “smart” content brings
platform concerns to light. Sophisticated, feature-rich platforms
take a significant effort to develop and maintain, requiring a differ-
ent kind of effort than the development of individual problems and
lecture materials. In addition, features such as auto-grading typi-
cally involve execution on a server (for security reasons), requiring
users to either set up servers locally or some means to financially
support a centralized server. Commercial platforms pay for server
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costs through their revenue. How OERs can remain free in light of
these costs is an interesting open question.

4.3 Material sharing - mostly willing, with
caveats on security and ability

The majority of our respondents were willing to share material in
some form. For some respondents, material was shareable without
limits. One respondent particularly exemplifies this willingness
with the following, “T'll surely be willing to share as it benefits the
community. For instance, having a large question bank helps us
all... Sharing knowledge never limits our ability to lead” Addition-
ally, a number of our respondents already do share their material
publicly, with seven providing their specific licensing method or
published website. Some respondents specifically point out a desire
for reciprocity: “I am generally happy to share materials I create if
others are also willing to share.”

Among respondents happy to share, there was a particular line
they hesitate to cross: exam questions and other high stakes items.
Concerns about students’ cheating and reduced ease of assignment
reuse was a concern for nine respondents. Releasing assignments
and questions publicly potentially allows students to find them as
well. The following two respondents demonstrate these concerns:

“I would not be concerned about sharing my slides or
most of my in-class activities/assignments. I would
be concerned about sharing my ‘higher stake’ assign-
ments and certainly exam questions if it would lead to
an increase in student cheating and my being unable
to reuse the questions myself”

“I would be concerned that the materials would be
uploaded to sites like Chegg and coursehero, making
exam and other question solutions open to students
even more than they are now”

Not all respondents take umbrage with sharing high stakes items.
One respondent specifies that they do not publish their lecture notes
even though all of their other course materials are already shared,
as they “want students to take their own notes, but I could maybe
share them where students won’t be looking for them.”

Some respondents suggested sharing strictly anonymously in
order to avoid concerns with revealing OER to their students. In
particular, one respondent identified an advantage of not attach-
ing their name to their shared materials: “I would not want to be
searchable as it could be linked and searched related to a course”

Two smaller themes emerge from the data on this topic. First, two
respondents shared their uncertainty with whether their institution
would allow for them to share course content. One in particular said
that they would share if not for their institution locking all course
content behind a Learning Management System (LMS). Second,
multiple respondents express concern about whether their content
would be good enough to share or be broadly applicable enough to
use. One respondent stated, “I'd worry that my material isn’t [of ]
sufficient quality/polish (or that there may be inaccuracies)”. One
respondent who is willing to share expressed, “Since I use mainly
active/flipped classrooms, I don’t create lecture slides, so I may have
a concern that others who use my materials would expect lecture
slides.” In both of these cases, concerns about OER quality and fit
present some barriers for our respondents. A third respondent sums
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up these concerns as a struggle for many faculty: “Faculty often
perceive that they need to ‘polish’ materials before publishing. I am
working with a research team who paid instructors to develop ma-
terials and over and over instructors would be reluctant to publish

5%

because they didn’t think the materials were ‘perfect’.

4.3.1 Discussion: supporting all forms of sharing. Concerns about
OER quality is an idea that crosses multiple themes. Reputation
threat is a potential barrier to OER production and open sharing.
Allowing anonymous publishing is one possible way to reduce this
risk.

A major concern that respondents had about sharing their mate-
rial was their students finding it online. Allowing the free sharing
of material while keeping it from students seems like a challenging
proposition. One could consider restricting access to only instruc-
tors, but how to perform the identity validation in a reliable but
low cost manner is an open question. If the goal is to merely avoid
allowing search engines to link one’s identity to their material,
anonymous or pseudononymous authorship is one approach, but
keeping identity behind a freely available log in, might be enough to
prevent search engines from making it straightforward for current
students to find the materials.

It remains an open question whether exam questions and other
high stakes items are too high stakes to share. While students find-
ing answers online is an ever-present threat, there are multiple
ways to approach this threat. One way is attempting to prevent
students from finding/accessing the material, as noted above. Al-
ternatively, if exams are performed where students can’t access the
internet (e.g., paper exams or locked-down computers [63]), it is
merely sufficient to have much more material available than stu-
dents can effectively memorize, if they can’t predict which subset
will be on the exam. Some faculty already use this strategy inde-
pendent of OERs, by sharing with students a long list of questions
from which a subset will be selected for inclusion on the exam.
Building large question pools of computerized questions can be
facilitated by platforms providing support for sharing within the
platform [16, 56].

4.4 What is more enticing: community
recognition (and network building) or
formal attribution?

We found two slightly different motivations among our respondents
for being eponymous (that is, having their name associated with
their OER): they wanted their peers to know they authored the
OER (what we’ll call “recognition”) and they wanted their name
formally attached to their contributions (which we’ll refer to as
“attribution”).

Many respondents emphasized recognition, with respect to be-
ing known as the producer of the OER content, because of a number
of benefits. One of these benefits includes boosted reputation from
being known as a creator of good OER content. One respondent
focuses on the social benefits of recognition, especially in a com-
munity as relatively small and tight knit as computing education:

“CSEd is a small community, and it’s nice to be able
to talk with people who recognize what you’ve con-
tributed”
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Another respondent expands upon this idea as beneficial both
to authors of and users of OER. Recognition helps individuals build
a reputation as a maker of good OER and makes them searchable:

“Have my name associated with them. I assume that
I do a good job putting together course materials.
Therefore (1) I want to be acknowledged for doing
good work. (2) If T know who prepared certain materi-
als, and I know that they have a reputation for doing
good work, it makes it easier for me to find new, good
resources to use in my class”

Multiple respondents bring up the idea of recognition as a means
of networking with their users, so they can provide support and
better respond to those users’ needs. The following two quotes
exemplify this point of view:

“With Authorship. Allows me to learn the reach, as
well as provide support.”

“Name associated — so I could be notified of possi-
ble errors or discuss alternatives to my presentation
approach or material”

For other respondents, the focus was more on ensuring users
of OER know who to attribute those materials to. Within this con-
text, licensing came up frequently among those seeking attribution.
Many respondents referred to Creative Commons licensing as good
enough attribution for their needs, with the precise level of attribu-
tion varying based on content:

“Name associated as the original creator, but with the
appropriate CC license... generally see it as a contri-
bution to the domain.”

“Just the attribution required by the corresponding
Creative Commons license. I could see smaller parts
(like individual exam questions) being less restrictive
that doesn’t need to be cited in-line and instead cited
at the level of the larger work or course.”

4.4.1  Discussion: OERs should support network building and con-
tribute to scholarly reputation. While we expected the reputational
benefits of eponymous sharing, we hadn’t anticipated the desire
to build a community around one’s contributions. In hindsight,
this isn’t surprising, as most creator sites (e.g., YouTube, Patreon)
provide support for interacting with one’s community, but this
support isn’t included in many OER repositories. Not every OER
contributor, however, wanted the burden of interacting with their
community, so perhaps some means of indicating whether they
want to be contacted when they provide their information.

As one respondent noted, if you like one of their resources, you
are likely to like other resources of theirs. As such, OER repositories
should facilitate navigating from one contribution from a creator
to their other contributions.

The desire for attribution (beyond recognition) is interesting,
because it potentially accomplishes two things. First, it helps one
substantiate that the material is being used and how widely. As
we’ll discuss in the next section, a big incentive to share is to have
impact that can be demonstrated to our employers. For many OER
materials, we can potentially track views and downloads, but we
can’t directly measure whether it has been adopted. Attribution
potentially lets us do that, if the user of the materials places them
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where a search engine can find the attribution. Second, it allows
identifying who is using the material. This allows creators to po-
tentially initiate contact and identify letter writers as noted in the
next section.

4.5 Support for promotion and tenure purposes
as an incentive

With respect to the incentives for sharing OERs, a significant contin-
gent of respondents focused on the benefits appropriate recognition
or attribution provides for the promotion and tenure process. Fre-
quently, the value of OER as a possible scholarly activity came up
among respondents. This was most often for the purposes of includ-
ing contributions to OERs on promotion and tenure documents,
especially for those individuals who are evaluated on their teaching.
Some examples from our data include:

“I just want the ‘bean counters’ at my university to
know that people find my work valuable so I can get
‘credit’ toward promotion and tenure.”

“Recognition helps with the tenure and promotion
portfolio, especially from a teaching college.”

One respondent particularly worries about the lack of institu-
tional appreciation of OER activities:

“There is a lack of institutional recognition of the
amount of effort and time that goes into creating re-
sources in a rapidly changing domain (such as com-
puting). Without some explicit recognition it is diffi-
cult to justify continually creating new materials to
keep pace with the rate of change... especially when
commercially-created resources are available”

We asked our survey respondents if having usage statistics for
their OER contributions would be useful (question 7 of the sur-
vey). Two respondents suggest that a proper citation system is the
missing piece that could pave the way for institutional recognition,
increasing the value of OER for promotion and tenure:

“I see this as part of our job and service. Maybe the
best recognition I would prefer would be that more
learners or instructors use it and we have a formal
means to know who is using it. Similar to the academic
citation system.

“At our university, we are required to ‘disseminate
scholarship’. In most cases, ‘dissemination’ is expected
to come with peer review. Such a site [described in
question 7 of the survey] could potentially meet the
university’s expectation for ‘peer review’. Therefore,
I could spend more time preparing and polishing re-
sources. (Without a form of peer review, I would have
to spend less time on teaching materials and more
time writing traditional conference publications.)”

Multiple respondents also comment on how a statistics page
would be additionally useful for the promotion and tenure process.
In fact, for some respondents, the presence of statistics and usage
may lift OERs up to the degree where they can be explicitly included
in promotion material. One respondent, in particular, expands on
this idea as similar to the materials textbook authors receive and
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explains how usage statistics could provide a source of future letter
writers for promotion purposes, across two answers:

“(1) Statistics on usage would be nice to report back
to P&T committees, feedback/testimonials would also
be good; leads on names of individuals who utilize
my resources in order to built [sic] a repository of
letter writers for P&T (2) ... When faculty publish a
traditional textbook they will get sales/adoption stats
from the publisher (questionable or otherwise) which
is valuable to a P&T or evaluation committee ..”

Another respondent points out how statistics sharing being pri-
vate would provide an added benefit, as it would allow individuals
to choose whether or not they share their statistics page based on
the results:

“Interesting idea - could be useful for things like tenure
and promotion if there was solid evidence of the adap-
tation of the materials. Could backfire if there wasn’t
much evidence the materials were being used. But I
guess if the website was private, one wouldn’t have
to include it in the materials given to others”

4.5.1 Discussion: OER platforms should provide support for promo-
tion and tenure packages. Our respondents were clear that being
able to document the impact of OER contributions for the purpose
of promotion and tenure portfolios is an enticing non-monetary
incentive. While it can be difficult to precisely assess usage in some
contexts, it is clearly a worthwhile endeavor. In addition, to easily
measurable metrics like views, ratings, downloads, and comments,
platforms should attempt to collect statistics about actual usage
and derivative products. A simple, if unreliable, solution would be
to ask OER users to self-report when they access OER resources on
a platform.

Because reputational risk could discourage contributions, such
metrics should be private to the creator until they want it shared.
OER repositories could permit creators to generate links that could
be included with their professional review materials that allow
reviewers to independently verify the statistics.

4.6 To financially compensate or not to
compensate

Most of our respondents appreciate recognition/attribution, but
they have markedly different attitudes towards monetary compen-
sation. About half of the respondents hold the view that recog-
nition/attribution is enough and compensation is not necessary:
“Compensation not necessary, but having name associated with
materials would be enough.” Perhaps they view promotion as the
more important “compensation,” as discussed in Section 4.5.

The rest of respondents are split between two opposing views.
One group believes that financial compensation can improve OERs
and appropriately reward contributors. One respondent particu-
larly describes how compensation could influence the decision to
contribute:

“If anything, I would want compensation for my time.
It takes time to prepare and upload OER materials and
even if the compensation is not my primary motive,
it would ease the burden a little. (Much like the $15
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gift card is not my primary motive for answering
this survey, but it certainly makes it easier to justify
spending the time on it when I *should” be doing
many other more important things instead.)”

The other group outright rejects the idea of compensation. There
seem to be two underlying reasons. The first seems to be more based
on principal. In one respondent’s words: “Compensation and OER
are fundamentally at odds” Another respondent opines:

“Most academic work (e.g., publishing a paper) does
not include compensation, so I would view contribut-
ing OER materials in the same way.”

Other respondents seem more concerned about the sustainability
of monetary compensation given that OERs are, by definition, free
to use. That is how can we pay creators if we aren’t selling their
creations.

“If its OER, it should be free. That’s kind of the point.”

“I also know that my target audience doesn’t really
have a budget to pay for that material. (Hence the
reason we are trying to promote ‘Open’ resources in
the first place.)”

“I think it would be nice to have awards for recogniz-
ing the best content or something or maybe a grant
based system to motivate authors, but I don’t see how
compensation can be scaled to anyone who submits
an OER”

Perhaps both sides would agree that financial compensation is a
motivating factor that can lead to more contributions, but it should
not ruin the premise of open, as one respondent summarizes it:

“I think compensation might defeat the purpose of
‘open. :) But it would certainly make it more attractive
to take the time to polish and upload materials.”

4.6.1 Discussion: institutional recognition and monetary compen-
sation shall work hand in hand. Overall, our respondents indicate
that they are more likely to contribute OERs if they are provided an
incentive, whether it is monetary or non-monetary. The primary
concern respondents had with monetary incentives is where the
money would come from. The obvious answer is grants, either
from foundations or the government to create things that are in
the public interest. While there may not be direct compensation for
publishing papers, we receive indirect compensation in the form of
summer salary and research assistantships through grants, and we
can’t see why the OER enterprise shouldn’t be similarly supported.
Offering monetary compensation for OER contributions need not
jeopardize the openness of the materials.

4.7 Compensation structure: effort vs. usage

Our respondents have a wide variety of interesting ideas on how
compensation schemes should work. When asked about whether
compensation should be fixed or scale to usage (question 8 of the
survey), respondents saw value in both approaches. Some noted
that fixed baseline compensation makes sense as it addresses the
author’s investment: “Compensation is best designed to address
the opportunity cost associated with spending the time developing
and preparing such materials for others’ use.”, while others noted
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that scaling to usage would encourage higher quality materials: “I
prefer scale based on use. I think it incentivizes people to increase
quality and focus on materials that are well suited to adoption
by others” Therefore, some form of combination might be the
best: “Possibly a combination, something small for uploading and
bigger for popularity. A well thought-out ratio could provide a nice
incentive”

One respondent brings up the idea of compensation for mainte-
nance, which is particularly relevant to the fact that poor mainte-
nance and lack of updates are barriers to OER adoption as discussed
earlier in Section 4.2:

“Recognition or compensation would be helpful. I
would prefer both as the amount of time to make
or update OER materials is significant”

One form of use-based compensation suggested by a respondent
would be voluntary donations from the adopters.

“If a compensation model is needed, the only one I
would consider is a contribution model (i.e., ‘if you
found this material useful, you can contribute’ a la
Twitch or other platforms).”

Regarding the amount of compensation (question 9 of the sur-
vey), there are two major themes, though our respondents often
express low confidence about their responses. One view is that com-
pensation should effectively pay for the creation of the material:

“Probably based on an equivalent rate for time spent
in development rather than the size of the artifact. For
example, if developing assessment items and associ-
ated rubrics for an examination consumed 30 person-
hours, then compensation of an academicians’ equiv-
alent hourly rate for 30 hours seems appropriate as a
minimum. (All of this assumes that an institution is
not compensating the author directly.)”

Two respondents in particular, suggest that compensation could
be something comparable to what traditional publishers would
offer:

“I'm not sure. It would be nice if it were somehow
competitive with commissions/royalties from more
traditional publication and based on use”

“We typically pay $3000 for materials that support a

I

full 3 credit ‘course’.

The other view is that compensation should be nominal, perhaps
for the amount of work needed to polish and upload one’s exist-
ing material: “I guess it would be more of an honorarium rather
than direct compensation for the work itself. For individual exam
questions, I could see the amount being a token amount like $5 per
question.”

Because lotteries are frequently used as an incentive in survey
research, we asked our participants if they preferred monetary
compensation as a fixed amount versus a lottery format with the
same expected value (question 10 of the survey). This was the only
question in our survey where our respondents were nearly unani-
mous. Almost all of our respondents choose fixed amount. Disdain
for gambling was frequently mentioned: “Fixed dollar amount. Lot-
teries are for gamblers.”, “I don’t gamble to make my livelihood”
Two respondents suggest that a lottery format could be practically
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counterproductive in motivating contributions, even dissuading
them out of concern for the offer’s legitimacy:

“I would assume that any place offering a chance at a
bigger compensation was a scam.”

“A fixed amount is much better, I believe, even though
the reward is lower. This is based on my experience
that more faculty, especially at small schools, are mo-
tivated to participate if they know for sure if they are
getting some compensation.”

4.7.1 Discussion: monetary compensation structures. Based on our
survey, it seems that there is a lot of value to providing both a
base amount for contributing, as well as a scaling amount based on
the usage of a resource. The base amount provides a guaranteed
return for the investment of time to clean up and upload materials
and would likely encourage more contributions. A scaling amount
based on usage would encourage development and maintenance of
quality materials. This second component, however, relies on being
able to (at least somewhat) accurately measure usage. This two-part
compensation is not uncommon for top actors and athletes, where
contracts include residuals and performance incentives. The exact
ratio as how to allocate budget between the two categories for this
context, however, remains an open question.

Our respondents were pretty uncertain about how much compen-
sation would be necessary to be an incentive. For existing materials,
a small amount of base compensation may be enough to serve as an
effective nudge, in the behavioral economics sense of the word [47].

Finally, for computing faculty at least, the compensation scheme
should be made clear upfront, and should be deterministic rather
than lottery-like, since uncertainty drives faculty away from con-
tributing.

4.8 How should OER be made more
discoverable? How is good OER
recognizable?

As mentioned in Section 4.2, discoverability of OERs was a major
concern for our respondents. In particular, good content, rare con-
tent, and content from higher level courses was considered at risk
of being lost or unseen, if it exists at all. Popularity is potentially a
poor proxy for quality, especially when not many people may use
advanced content. Multiple respondents shared their concerns with
discoverability and quality tracking:

“There would be cases were [sic] there is some niche
content that may be very difficult to create and time
consuming, but might not be ‘popular’ even if the
content is really good”

“I'm usually disappointed with discoverability on non-
commercial platforms since there’s not a lot of effort
put into the algorithmic side of things.”

However, incentives to contribute can muddle the contribution
process. If rare material is not appropriately compensated or dis-
coverable, it may not be contributed. One respondent speaks to
what different material would be worth to the actual creators of the
material:
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“I am hesitant to tie compensation to popularity as
there are some courses that are infrequently taught
and such materials are less available and therefore
would be worth more not less to instructors.”

Multiple respondents bring up the idea of tracking popularity
of resources. In particular, this was attached to compensation, dis-
cussed earlier. Some respondents specifically mention that rating
systems would be nice to incorporate in order to know what users
thought about their content and track this popularity:

“That would be great. I would like to know even the
rating users have provided to my questions / slides /
tutorial videos / VMs etc”

For other respondents, popularity and ratings are immaterial,
with more rigorous review being necessary to truly establish what
is and is not high quality OER:

“Real’ contributions require some form of peer-reviewed
publication”

“I also think there should be some review process to
ensure a high quality of materials being provided”

4.8.1 Discussion: Discoverability and its inexorable link to com-
pensation structure. Discoverability is clearly important to OER
adoption, as the time to find and quality check resources is a key
barrier to adoption. To this end, OER repositories frequently have
support for searching and filtering their contents in various ways.
In addition, allowing users to see what resources other users like (by
up-voting) or are using can serve as a proxy for quality. Providing
support for users to publish curated collections of OERs produced
by others could further assist discoverability.

Discoverability interacts with incentives in two interesting ways.
First, if we are providing recognition or compensation based on
popularity, then it is pretty important that the best resources can
be easily found. If popularity is unrelated to quality, then we won’t
be properly incentivizing the production and sharing of quality
resources.

Second, if we provide a base amount of compensation for creators
to upload their content, we risk incentivizing the production and
sharing of a lot of mediocre content. This will put a lot of pressure on
the platform’s discoverability system. This, however, is not a novel
problem, rather it is part and parcel of all social media platforms,
and we have no reason to believe that solutions inspired by those
platforms cannot be used in this context.

4.9 OER compensation is not immune from
fairness concerns

The subject of fairness came up across multiple respondents’ an-
swers to a variety of questions, focused both on fairness in com-
pensation for effort and fairness with respect to discoverability and
reputation.

Some respondents were specifically concerned about compensa-
tion in situations where the platform hosting OER would somehow
make profit that contributors themselves could not access. One re-
spondent voiced this as a request for profit if others were profiting:

“Depends on [my material’s] use and collection. If
anyone is profiting off of them, then yes.”.
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Another respondent focused on the idea that since they did not
want compensation for their materials, others should also not be
be able to profit off of them financially, writing:

“For educational materials, I would not seek compen-
sation - but I would also want to ensure someone
else was not making money off of my efforts (i.e., the
materials contributed could not be sold by another

party).”

Fairness also came up when judging different potential models
of compensation (Question 6, 8 — 10). Multiple respondents brought
up that fixed rate, per submission compensation would be more
fair than popularity systems or lottery systems for compensation.
We break down these concerns further below.

A number of respondents had fairness concerns about compensa-
tion scaling with usage. One respondent, quoted in Section 4.8, was
concerned that popularity, if used to guide compensation amounts,
wouldn’t be a fair representation of the utility of OER in niche topics.
Another respondent was concerned about the impact individuals’
existing networks would have on fair compensation.

“I think it should be based on effort of contributing.
Basing it on popularity seems like those with a wider
following would get more compensation, but those
from a smaller institution with really good materials
would be left behind”

One respondent had fairness concerns of the lottery compensa-
tion, in light of the equal expected value in the question posed.

“I think I would prefer a fixed dollar amount, so that
those who contribute a small amount would still re-
ceive some compensation, as opposed to those that
contribute a lot having a larger chance for all of the
compensation.”

4.9.1 Discussion: Fixed compensation guarantees a fairer baseline.
Regardless of the particular focus our respondents had, there was
a clear signal in the data that use-based models and lottery-based
models of compensation can be unfair or have the appearance of
unfairness. This unfairness can further be exacerbated by exist-
ing inequities in our field with respect to which faculty already
have strong professional networks and potential discrimination
based on institution and identity. How to address this is a complex
issue influencing the already open question of how to structure
compensation.

5 LIMITATIONS

This work is limited in a few ways. First, our survey response rate
is relatively low. While the responses still enable us to mine and
speak about themes found in the data, we cannot make broader
quantitative claims with respect to the prevalence of certain view-
points among the whole community of computing educators. In
addition to the relatively low response rate, we did not request
demographic data from our respondents. This limits the degree to
which we can fully understand the population of our respondents.
Future work could produce a survey with more reach and explicitly
include demographic data collection, perhaps by attaching it to
existing OER platforms as a feedback mechanism.
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Additionally, there is a likelihood for some bias in our sample.
Our survey was explicitly advertised as a survey about OERs and
disseminated via a SIGCSE mailing list with engaged computing
education researchers and computing instructors. It is likely that
our respondent sample was biased towards those with at least some
interest in OER while missing more OER cautious and skeptical
instructors. Further, our survey offered compensation, which may
have biased our sample in favor of those who accept compensation.
Future investigations into OER would benefit by expanding their
reach to other instructors, particularly those at smaller universities
who may not be as plugged into SIGCSE but would benefit from
access to OERs.

6 SYNTHESIS AND CONCLUSION

In this work, we report on the themes gleaned from a survey on
OERs. In particular, we are able to investigate deeply what motivates
and could motivate contributions to OERs, which is currently un-
derstudied. Our respondents report a broad range of incentives that
would work for them, from knowing that their contributions are
being used, to professional recognition, to monetary compensation.
We discuss the implications of our findings for the development of
future OER repositories and funding structures to support them.

One key area of work is to facilitate recognition of OER contri-
butions in the promotion and tenure process. An important step in
this facilitation would be supporting some form of statistics and us-
age pages for individual OER submissions and contributors’ overall
content profiles. Generating such pages allow instructors to quickly
assess the impact of their contributions, and URL-based sharing
enables promotion and tenure committees and letter writers trust-
worthy access without needing the pages to be made public. Efforts
like peer review to make the process more scholarly are impor-
tant, but it isn’t clear how to make them scale. Finally, working to
normalize the recognition of OER contributions as scholarly work,
perhaps through the annual CRA meeting, will likely be necessary.

One possible way for OER platforms to introduce more peer
review to OERs is to (1) periodically review highly popular items
and provide reviewed items with some form of quality label and
(2) run special issues for OER collection which publish OERs on
similar content as a unit. Both of these may be similar to the special
issues Engage-CSEdu.org [13] and the latter may be a useful way
to attract and incentivize rarer content.

OER platforms should strive to balance the competing desires
for supporting discoverability and recognition with the desire for
and benefits of anonymity. In an ideal world, OER platforms would
support some form of validated login, but the effort of validating
users’ identities may be untenable. At least, on a contributor level,
instructors should get to decide whether or not their contributions
are searchable by name or not. This recommendation also expands
to other platform features such as content rating and commentary
systems.

Another key area of work is to identify funding structures that
will facilitate OER-based courses to compete with commercial of-
ferings. Computing is a fast moving discipline with high demands
for automated and interactive materials. While individual faculty
have developed high quality content and course infrastructures,
we need to convince them to put them into the public domain and
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facilitate their discovery and curation into complete course ecosys-
tems. It is our belief that given faculty live sufficiently complex and
demanding lives, this work will not happen sustainably without
compensation. Further, the precise form of monetary compensa-
tion is difficult to select: some baseline compensation for the effort
of uploading material is the fairest option, but it may incentivize
numerous submissions to accrue multiple small rewards. The effort
to properly balance the compensation mechanism is non-trivial.

That said, it may not require an enormous amount of funding.
It is surprising how much the attendance of a faculty meeting can
be increased by offering a free lunch. Many faculty have already
developed great resources, we just need to nudge them to clean
them up, share them, and maintain them. Finding the right cocktail
of praise, recognition, and monetary compensation to accomplish
this is exciting open research.
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