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Executive Summary

This report focuses on improved understanding of stakeholders for whom innovation
with and through open educational resources (OER) is relevant, and uses desk research
to provide an analysis of the opportunities presented by OER to a range of stakeholders,
including educational institutions, faculty, learning designers, educational technology
providers, industry and services. Open Educational Resources (OER) are teaching,
learning and research materials in any medium – digital or otherwise – that are in the
public domain and/or released under an open licence that permits no-cost access, use,
adaptation and redistribution by others with no or limited restrictions.  They are free at
the point of use and ‘free’ in the sense that they provide users with greater freedoms in
how resources are shared, used, customised and iterated. Compatible definitions of OER
are provided by UNESCO, Hewlett Foundation and OER Commons.

This report is a deliverable for the ENCORE+ project under the work package
‘Supporting Innovation in the European OER Ecosystem’ (D6.1). This work package
analyses the conditions under which OER leads to (or supports) innovation in business
and higher education contexts. Innovating is a key part of how OERs are used, as
resources are typically adapted or transformed for use in a new context. Siloed forms of
OER reuse - often limited to a single classroom - can make it harder for others to take
advantage of the effective practice of others, limiting the spread of innovation. Routes
to understand OER innovation for different stakeholders are needed, and can be
provided through an improved understanding of the drivers and enablers of innovation
as well as the challenges faced. This report thus develops an understanding of the key
features of OER innovation and acts as a foundation for evaluating instances of
innovation (D6.4).

Table 1 summarises the clusters of drivers, barriers and enablers as they relate to the
key focus areas of the study. These are expanded upon in the body of the report below.
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Summary of Drivers, Barriers and Enablers for OER Innovation

Drivers Barriers Enablers

Structural,
Systemic &
Contextual
Factors

● Access & Equity Strategy
● Reducing Costs
● Knowledge & Learning
● Responding to Crisis and

Disruption

● Aligning Strategy for OER
Adoption

● Shaping Institutional Practice
● Navigating Cultural and Global

Realities
● Implementing OER and

Assessing Impact

● Community Engagement and
Advocacy

● OER Strategy
● Support and Resources

Pedagogical
Practice

● OER as Collaboration Catalyst
● Institutional Culture
● Pedagogical Enhancement
● Improve Learning Outcomes

● Curriculum Integration
● Educator Engagement
● Implementation
● Localisation

● Innovative Practice
● Perspective Change
● Pedagogical Support

Information,
Awareness &
Attitude

● Attitudinal Change
● Awareness of OER/OEP

● Access
● Encultured Practice
● Low Awareness
● Knowledge & Impact
● Quality & Trust

● Stakeholder Engagement
● Educator Mindset
● Knowledge Base
● Quality Feedback Mechanisms
● Empowered Vision

Table 1. Summary of Drivers, Barriers and Enablers for OER Innovation

6



Drivers Barriers Enablers

Resourcing &
Sustainability

● Funding Streams
● Reducing Costs

● Funding
● Resourcing
● Sustainability

● Funding Models
● Institutional Support
● Capacity Building

Technology &
Infrastructure

● Access to Technology
● Compatibility/Interoperability

● Infrastructural
● Sociotechnical
● Technological

● Accessibility and Usability
● Open Infrastructure/Ecosystem
● Interoperability and Integration
● Digitalisation & Emergent

Technologies

Policy &
Culture

● Policy
● Institutional Alignment
● Localization

● Policy Gap
● Institutional Approach
● Change Management

● National
● Strategic
● Alignment with Equity,

Diversity and Inclusion

Table 1. Summary of Drivers, Barriers and Enablers for OER Innovation (cont.)
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Method
This study used a systematic review to identify relevant literature. The results of this
initial search were then read collaboratively and qualitatively by the researchers before
compiling results and impressions of the body of literature as a whole. A shared
spreadsheet and document were used to organise the analysis. Five researchers were
involved in reviewing an initial data set of 637 results. The first stage reduced this to
328 through a quality and relevance filtering process. The remaining results were
reviewed in more detail with a focus on OER innovation and the related drivers,
barriers, challenges and enablers.

Literature Search & Filtering
The SCOPUS abstract & citation database was used for the search. SCOPUS indexes
almost 28,000 scientific journals; more than 290,000 books; and 11 million conference
papers.

The initial search was for any combination of the terms “OER” and “innovation” and
provided 238 results. The second search was for “OER” and “drivers” or “barriers” or
“challenges” or “solutions”. This yielded 399 results. The total resources considered
was therefore 637. 188 duplicates and false positives were removed.

Items published in 2015 and before were then excluded so as to focus on more recent
publications which reflect the current maturity of OER implementation. There were
121 such resources. The remaining 328 publications formed the basis of the systematic
review.

During the review process some items were filtered out for the following reasons:
● No empirical data
● Not sufficiently focused on OER
● Low quality

The following (76) were removed: 2 book chapters, 29 conference proceedings, 45
journal articles. With these removed, the final sample was 252. The final sample
included the following: 1 book chapter, 53 conference proceedings, 198 journal articles.
These resources can all be found in the references section. Some literature reviews
were included where they provided secondary reporting on empirical data.
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The journal titles appearing most frequently in the dataset are International Review of
Research in Open and Distance/Distributed Learning and the Journal of Interactive Media in
Education, publications with an emphasis on open education. However, a range of other
journals with diverse areas of focus are also represented. In some cases these are
examples of OER practices being adopted and advocated within different subject areas
across the arts and sciences. There are relatively few extant publications which take as
their theme OER and innovation. It was also found that research papers on OER
innovation mainly originate in North America and the Global South. Evidently, very
little research on OER innovation originated in Europe over the time period considered
by this study.

Review Process
The review was conducted by researchers from the Institute of Educational Technology
at The Open University (UK) as part of the ENCORE+ project. Having several
researchers was deemed preferable since it can act as a counterbalance to individual
bias and interpretation. This also meant that publications in several languages could
be considered. The researchers, who are all research active in the field of open
education, were:

● Dr. Carina Bossu
● Dr. Robert Farrow (study lead)
● Dr. Francisco (Paco) Iniesto
● Dr. Rebecca (Beck) Pitt
● Prof. Martin Weller

Scoping and planning the study took place between September and December 2022,
and the review of literature took place between December 2022 and February 2023.

Data extraction focused on identifying relevant information and extracting this into a
shared document organised into drivers, barriers, challenges and enablers. This
information was abstracted and recombined experimentally in various ways using
different themes to cluster and make sense of the data before arriving on the
presentation here. The process of combining and recombining the data was completed
in August 2023.
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The recombined data was verified through peer review and some minor changes made
to categorisation. Once categorised, the research team wrote brief commentaries to
interpret and make sense of the clustering that was produced. These were
peer-reviewed by the researchers. The draft report was also proof-read for sense and
copyediting by members of the ENCORE+ project before publication.
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Limitations
This study has several limitations which relate to the generalisability of the findings.

1. Selection. The data set was chosen to be of a manageable size and scope
according to the constraints of the project; it is possible that important texts
were omitted because of the way that resources were selected from a specific
time period, by using certain key phrases, or through excluding some scientific
databases. This study is based in a particular dataset as described in the
methods and does not refer to resources from outside this period.

2. Ambiguity. A higher-order finding of this study is that the term ‘innovation’ is
used ambiguously in the research literature. This seems partly explained by the
relative maturity of an OER implementation. For those audiences unused to the
basic proposition of OER, the use of OER is the innovation. This applies even
when the OER is being substituted for proprietary resources without using any
affordances of open licences, such as remix, localisation or repurposing. The
literature identified examples where OER is being introduced to a new audience
as an innovation behaviour. The researchers differentiate this from an interest in
OER as a driver of innovation and change within a particular context. This
second sense reflects a more mature, experimental perspective on the potential
of OER and is the focus for the study, but there is no obvious way to differentiate
these two senses when searching scientific literature tagged with both ‘OER’ and
‘innovation’. Similarly, the drivers, barriers and enablers associated with OER
innovation are often presented in relation to adoption rather than OER enabled
innovation behaviours per se, and it can be challenging to distinguish factors
driving the adoption of OER from those supporting downstream innovation
behaviours.

3. Decontextualisation. The vast majority of resources referred to in this study
relate to a particular socioeconomic, cultural and historical context. In this study
we attempt to derive from these a generalised understanding of the drivers,
barriers, challenges and enablers of OER innovation. This process requires a
degree of interpretation and reconstruction that others might not agree with,
and some would dispute such an approach altogether. Our goal in this study is
not to determine an empirical proof of lawlike relationships which describe OER
and innovation, but to articulate a wider understanding of how these various
factors could be understood to interrelate. The findings of the study are an
abstraction and shorthand description of a range of possibilities that have been
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identified by others and not a roadmap to a concrete state of innovation with or
through OER. Rather, we trust that the value of this research is in the richness of
its depiction of the complexity of factors affecting OER implementations.

4. Positionality. The results presented here should be understood as an
interpretation of the data set. Other interpretations are possible (and may
indeed be preferable). The drivers, barriers, challenges and enablers presented
here represent the views and subjective perspectives of the researchers on a
complex body of knowledge.

5. Reduction. More than 250 resources, many of them individually complex, have
been summarised and thematically mapped in this study. It is inevitable that
some nuance from the original works is lost in this process. The emphasis of this
study is on wider systematic and structural features, meaning that descriptions
of contextual relevance and importance are not foregrounded even when they
might be essential to understanding a particular case.
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Reporting Structure
Results of the study are presented below according to thematic groupings. In each
section a table shows the identified drivers, barriers/challenges and enablers associated
with the theme. The interplay of drivers, barriers, and enablers profoundly influences
the successful implementation and evolution of Open Educational Resources (OER).
Understanding these dynamics is paramount for educators and institutions striving to
harness the transformative potential of OER for the benefit of both students and the
broader educational community.

Drivers
By ‘drivers’ we refer to those factors which generate interest in innovative practice with
OER. This impulse or source of inspiration has an influence on activity and is directed
towards a particular set of interests. Drivers can be economic, political, cultural,
ideological, institutional or personal. In many cases, OER is seen as an innovation route
to achieving some other goal. In this sense, drivers are catalysts or motivators that
stimulate innovation and adoption of OER in education. Some of the commonly cited
drivers include cost reduction, improving access to education, and pedagogical
improvement or experimentation. Stoffregen et al. (2016) suggest dividing barriers
relating to open e-learning into contextual (resourcing, management, regulation,
technological fit); social (national characteristics, ICT skills, digital divide); and technical
(availability of resources, interoperability, privacy, security, usability). This
categorisation is broadly incorporated into the reporting below.

Barriers/Challenges
Barriers are obstacles or challenges that impede the successful implementation and
adoption of OER in educational contexts. Specifically in this study we focus on those
factors which are reported to affect innovation behaviours such as those associated
with the affordances of open licensing. However, much of the literature also treats any
use of OER as an innovation and thus concentrates on barriers to adoption. This is not
incorrect in that adoption and use are a precondition of further innovation, but arguably
implies the need for a maturity model which more clearly delineates the changing
nature of barriers to use of OER over time.

In the initial review of literature the terms “barriers” and “challenges” were treated
separately. This proved not to be a meaningful distinction in the literature since they
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are often used interchangeably. In the reporting below they are combined into one
category.

Enablers
Enablers are factors or strategies that facilitate the successful integration and adoption
of OER innovations in educational settings. Schuwer & Janssen (2018) note that
barriers and enablers are often different formulations of the same observation or idea.
We do not disagree with this insight and do not wish to overstress semantic differences.
Our review of literature is upfront about such ambiguities. We make the distinction that
drivers reflect originary or external motivations while enablers are a more direct
response to a perceived challenge. Enablers reflect a degree of maturity in an OER
implementation and are themselves often the reported results of innovation or
experimentation. Many of the enablers identified originate from a change in
institutional or business practice, the basis of which was the attempt to overcome or
solve a problem limiting the use of OER. These kinds of factors often involve extending
conversations into new stakeholder relationships; reformation of institutional or
pedagogical practice; and developing enculturation around the use of OER.
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Stakeholders
ENCORE+ embraces an understanding of the relevant stakeholders that is ecosystem wide, incorporating perspectives from education
and business. The following table, which uses the UPIG categories, summarises a possible view of this ecosystem. UPIG (users,
providers, influencers, governance) is a simple stakeholder model which can accommodate a wide range of types and use cases. The
presentation here also describes differences of scale (macro, meso, micro). The ENCORE+ stakeholder map was validated through
feedback from various groups of relevance at workshops, presentations and online events. (See the ENCORE+ website for more details.)
This forms the basis for understanding how the findings can be applied to concrete groups - though of course not all factors are
relevant to all parties.

Table 2. ENCORE+ OER Stakeholder Model
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Results

Structural, Systemic & Contextual Factors

Drivers Barriers / Challenges Enablers

Access & Equity Strategy
● Accessibility (Coughlan et al., 2016;

Moreno, Caro & Cabedo, 2018;
Navarrete & Lujan-Mora, 2016a;
Sanchez-Gordon & Lujan-Mora, 2016)

● Effective patronage (Abeywardena et
al., 2018)

● Expand teacher education (Buckler et
al., 2021)

● Growing numbers of tertiary students
worldwide (Dix, 2016)

● Improve access to education (Ben
Brahaim, Khribi & Jemni, 2017); Bohrer
et al., 2016; Bossu et al., 2016; Brahim
et al., 2020; Blackmon, 2018;
Blomgren, 2018; Hameed & El-Ameer,
2020; Henderson & Ostashewski,
2018; Herrera-Cubides et al., 2022;
Kopp, Gröblinger & Zimmermann,
2017; Mays, 2020; Mazohl et al., 2018;
Wong & Li, 2019)

● Lifelong learning (Navarrete &
Lujan-Mora, 2016b)

Aligning Strategy for OER Adoption
● Collaboration across borders (Saay &

Margaria, 2020)
● Continual improvement (Bodily, Nyland

& Wiley, 2017)
● Knowledge sharing (Bohrer et al.,

2016)
● OER strategy in relation to cost,

quality, and access (Abeywardena,
2017; Pande et al., 2019)

● Quality assurance (Almazyad, 2019)
● Training educators and virtual mobility

(Jacqmot, Docq & Deville, 2020; Otto,
2019)

Shaping Institutional Practice
● Developing institutional OER

publishing workflows (Santiago & Ray,
2020; Perez, 2017)

● Establishing generic OER policies
(Tisoglu, Kursun & Cagiltay, 2020)

● Harmonising OER initiatives
(Santos-Hermosa et al., 2020)

Community Engagement and Advocacy
● Campus-based OER advocacy (Hassan

et al., 2019)
● Discipline-specific OER workshops

(Santiago & Ray, 2020)
● Growing availability of OER (Navarrete,

Lujan-Mora & Peñafiel, 2016)
● Involving a wider range of stakeholders

(Morales & Baker, 2018; Ng, Ng & Liu,
2019; Reid & Maybee, 2021; Ren,
2019; Tlili et al., 2020)

● Non-profit/Higher Education
collaboration (Lin, 2019)

● OER as a boundary object (Ritella et al.,
2017)

● Synergies between interest groups and
coordination (Ponte, Lennox & Hurley,
2021)

● Volunteer communities (DeVries, 2019)
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● Meeting increased demand for
non-formal learning (Zhu & Kadirova,
2020)

● Social justice (Bencheva & Kostadinov,
2019; Cox & Trotter, 2016; Henderson
& Ostashewski, 2018; Jenkins et al.,
2020)

Reducing Costs
● Increasing costs of traditional

educational materials (Craig, 2020;
Delgado et al., 2019)

● Reduce student costs (Farrow, Pitt &
Weller, 2020; Fischer, Ernst & Mason,
2017; Henderson & Ostashewski,
2018; Hilton, 2020; Hollister & Patton,
2021; Julien et al., 2018)

Knowledge & Learning
● Contributing to the knowledge society

(Masterman, 2016; Pande et al., 2019)
● Increased access to knowledge

(Mengual-Andrés & Rico, 2018)
● Personal / cultural practice (Rolfe,

2017)

Responding to Crisis & Disruption
● Cost of living crisis (McGreal et al.,

2022)

● Resistance to change in higher
education (Bonami, Nocenzi &
Passarelli, 2020)

● Shifting from operational compliance
to strategic engagement (Cox &
Trotter, 2016)

Navigating Cultural and Global Realities
● Acknowledging cultural nuances

(Abeywardena et al., 2018; Bencheva &
Kostadinov, 2019)

● Addressing differing OER terminology
and approaches (Bohrer et al., 2016;
Baran & Al Zoubi, 2020)

● Managing diverse OER development
levels across countries (Alkhasawneh,
2020; Ayoub, Amin & Wani, 2020;
Kosmas et al., 2021)

Implementing OER and Assessing Impact
● Ensuring comprehensive OER coverage

(Dumbraveanu, 2021)
● Exploring the impact of OER on specific

groups (Jenkins et al., 2020)
● Finding suitable OER resources (Mays,

2020)
● Incorporating contextual factors into

OER research (Kılıçkaya & Kic-Drgas,
2021)

● Integrating OER into curriculum

OER Strategy
● Digital transformation and change

readiness (Bonami, Nocenzi &
Passarelli, 2020)

● Increased interest in microcredentials
(McGreal et al., 2022)

● Institutional experimentation with
digitalization and innovation (Orr,
Weller & Farrow, 2019)

● Integrating OER across different levels
of education (Abeywardena et al.,
2018)

● Institutional vision (Almazyad, 2019)
● Mainstreaming OER checklist

(Abeywardena, 2017)
● OER as a strategic approach (Axe et al.,

2020; Datt & Singh, 2022)

Support and Resources
● Central role for academic library

services (Cooke, Rivera & Rokusek,
2022; de Jong, Munnik & Will, 2019;
Ferguson, 2017; Kohout-Tailor &
Sheaffer, 2020; Petrides, Goger &
Jimes, 2016; Perez, 2017; Vogus, 2019;
Zaid & Alabi, 2021)

● Centralising the role/contribution of
instructional designers (Ren, 2019)

● Institutional services and support (Axe
et al., 2020; Datt & Singh, 2022; Sheu
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● Covid-19 pandemic disruption (Gill et
al., 2020; Rocha et al., 2021; Sánchez
González et al., 2022)

○ Increased demand for online
education (Markin, 2021;
McGreal et al., 2022)

○ Support for teachers during
Covid (Mays et al., 2021)

seamlessly (Lin, 2019)
● Localising OER materials (Ponte,

Lennox & Hurley, 2021)
● Monitoring the learning process

effectively (Tlili et al., 2021)
● Providing necessary ancillary materials

(Ponte, Lennox & Hurley, 2021)

& Shih, 2017; Tillinghast, 2020; Towey
et al., 2017b; Wiley et al., 2016; Zhang
& Li, 2017)

● OER Steering Committee (Anderson,
Kelly & Lynch, 2021)

● Readiness of campus personnel
(Anderson, Kelly & Lynch, 2021; Otto,
2019)

● Stimulation by internal grant-making
(Schuwer & Janssen, 2018; Thomas &
Bernhardt, 2018)

● Streamlining the process of quality
review (Navarrete &
Martinez-Mosquera, 2020)

● Support for educators in creating/using
OER (Henderson & Ostashewski, 2018)

● Tools for collaboration
(multi-language) (Nurhas et al., 2016)

Table 3. Summary of Drivers, Barriers and Enablers relating to Structural, Systemic & Contextual Factors

Commentary
Many of the conditions which act as drivers for innovation with OER are also drivers for the uptake of OER. At the structural or systemic
level, OER can be seen as a strategic route to a range of goals. Improving access to education was the most commonly cited driver of
OER innovation (Ben Brahaim, Khribi & Jemni, 201); Bohrer et al., 2016; Bossu et al., 2016; Brahim et al., 2020; Blackmon, 2018;
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Blomgren, 2018; Hameed & El-Ameer, 2020; Henderson & Ostashewski, 2018; Herrera-Cubides et al., 2022; Kopp, Gröblinger &
Zimmermann, 2017; Mays, 2020; Mazohl et al., 2018; Wong & Li, 2019). We also see emergent variations or nuances within this broad
goal, including improved accessibility, expansion of teacher education, or lifelong learning programmes. A related cluster of drivers
relate to the reduction of student expenses against a background of increasing costs (Farrow, Pitt & Weller, 2020; Fischer, Ernst &
Mason, 2017; Henderson & Ostashewski, 2018; Hilton, 2020; Hollister & Patton, 2021; Julien et al., 2018). Improving access was found
to be an innovation driver both in relation to individual practice and the more abstract theme of equitable knowledge. The final cluster
of drivers relate to the impact of the Covid19 pandemic (Gill et al., 2020; Rocha et al., 2021; Sánchez González et al., 2022) and a surge
in demand for online education in general (Markin, 2021; McGreal et al., 2022; Mays et al., 2021).

We similarly observe barriers and challenges relevant to adoption of OER in the second column. A key theme that emerges from the
challenges is the difficulties associated with coordination and harmonisation of efforts. Implementing change and strategizing around
the delivery of OER can be complex. One focus area is in the difference between the imagined and realised forms of implementation,
where complexities in adapting, localising and integrating OER become apparent. These features can be observed at a more strategic,
cultural level but also in relation to very specific institutional implementations, where challenges can relate to concrete
implementation and evaluation of OER.

Addressing these barriers can act as a motivator of innovative practice. In the enablers identified under this category we find a range of
inspirations for engagement and advocacy, strategy, and support for OER. Community engagement often results from increasing the
involvement of a wide range of stakeholders, seeking synergies between groups and coordinating efforts. One interesting concept here
is the idea of OER as a ‘boundary object’ which facilitates or catalyses this kind of interaction. At the strategic level an important set of
innovation enablers regards institutional vision and willingness to embrace change as essential. OER can in this way be seen as an
integral part of innovating higher education or digitalisation strategy. The final cluster of enablers relate to specific forms of support
offered to the teaching and learning process. The central role of library and other campus services are repeatedly cited as being central
to this, often with some changes to the provision of such services (Cooke, Rivera & Rokusek, 2022; de Jong, Munnik & Will, 2019;
Ferguson, 2017; Kohout-Tailor & Sheaffer, 2020; Petrides, Goger & Jimes, 2016; Perez, 2017; Vogus, 2019; Zaid & Alabi, 2021). We also
see more stratified examples such as a focus on quality review (Navarrete & Martinez-Mosquera, 2020) or support with implementation
by educators (Anderson, Kelly & Lynch, 2021; Henderson & Ostashewski, 2018).
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Pedagogical Practice
Drivers Barriers / Challenges Enablers

OER as Collaboration Catalyst
● Facilitating collaboration (Axe et al.,

2020; Baas et al., 2023; Baran & Al
Zoubi, 2020; Bencheva & Kostadinov,
2019; Blomgren, 2018; Kruger &
Hollister, 2021)

Institutional Culture
● Facilitate institutional culture of

pedagogical innovation,
collaboration (Coughlan et al., 2019;
Otto, 2019; Senn et al., 2022;
Smirani & Boulahia, 2022)

Pedagogical Enhancement
● Facilitate elearning (Bonami,

Nocenzi & Passarelli, 2020)
● Improve learner confidence

(Alario-Hoyos et al., 2017)
● Improved pedagogy through

co-creation (Mazzucato & Kic-Drgas,
2021)

● Support problem-based learning
(Breathnach, Murphy & Margaria,
2021)

Improving Learning Outcomes

Curriculum Integration
● Difficulty finding resources (Henderson

& Ostashewski, 2018; Oelfke et al.,
2021; Todorinova & Wilkinson, 2020)

● Integrating OER into existing
curriculum (Daukšienė et al., 2020;
Dreisiebner et al., 2021)

● Lack of appropriate resources (Brandle,
2018)

● OER doesn’t necessarily change the
curriculum (Daukšienė et al., 2020)

● OER limited to being supplementary
(Jung & Hong, 2016; Lin, 2019)

● OER selection can be challenging (Reid
& Maybee, 2021)

● Pedagogical concerns, learning design
(Burgos & Corbí, 2018; Oelfke et al.,
2021; Truong, Denison & Stracke,
2021; Wong & Li, 2019)

Educator Engagement
● Adjunct faculty (part-time, mandated

textbooks) (Cooke, Rivera & Rokusek,
2022)

● Digital access is not the preferred mode
for some trainers (McFaul & Fitzgerald,
2021)

Innovative Practice
● Accessible and interactive OER Liu &

Johnson (2020)
● Adaptive learning Tlili et al. (2021)
● Design for and support the ‘open’ aspect

in teaching/pedagogy Lin (2019)
Design OER for reuse (Zhang et al., 2021)

● Emphasis on complex problem solving,
critical thinking, creativity, and
collaboration (Axe et al., 2020)

● Gamification (A Quaffas et al., 2020)
● Innovative assessments (Chan et al.,

2021)
● Learners as co-creators of OER (Andone

et al., 2020)
● Non disposable assignments (Seraphin

et al., 2019; Werth & Williams, 2021b)
● Open pedagogy (Seraphin et al., 2019;

Tillinghast, Fialkowski & Draper, 2020;
Vera et al., 2022; Werth & Williams,
2021a; Werth & Williams, 2021b)

● Participatory pedagogy (Axe et al., 2020)
● Personalisation of OER/MOOC (Hajri,

Bourda & Popineau, 2017; Kaabi et al.,
2020)

● Reflective curation (Deshmukh &
Sahasrabudhe, 2020)
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● Improve student performance
(Bodily, Nyland & Wiley, 2017;
Nagashima & Hrach, 2021)

● Improve success of TVET learners
(Mazohl, Ossiannilsson & Makl,
2018)

● Improve student learning (Blackmon,
2018; Brandle, 2018; Kwak, 2017;
Schuwer & Janssen, 2018)

● Inadequacy of proprietary textbooks
Finlayson (2020)

● Educator engagement (Hollister &
Patton, 2021; Hood & Littlejohn, 2017)

● Educators slow and/or reluctant to
adapt to online learning (Jacqmot, Docq
& Deville, 2020)

● Educators expected to perform roles
traditionally fulfilled by publishers
(Wang & Wang, 2017)

● Lack of innovative teaching strategies
(Tlili et al., 2021)

● Lack of skills to develop OER (Kimball
et al., 2022a; Muganda, Samzugi &
Mallinson, 2016)

● Learner anxiety around using OER (Axe
et al., 2020)

● Open sharing is not common practice
(Schuwer & Janssen, 2018)

Implementation
● Gap between theory and practice

(Schuwer & Janssen, 2018;
Nkuyubwatsi, 2018; Villar-Onrubia,
2022)

● MOOC dropout rates (Kaabi et al.,
2020)

● Patterns of engagement with OER are
not uniform (Sunar, 2020; Tlili et al.,
2020; Zaatri et al., 2020)

Localisation

● Student co-creation with
interdisciplinary teams (Breathnach,
Murphy & Margaria, 2021)

● Virtual OER/OEP laboratories (El Kharki
et al., 2021)

● Visualisation that can draw on OER and
expand teaching (Burgos & Corbí, 2018)

Perspective Change
● A ‘produsage’ paradigm for creating,

sharing and repurposing OER
(MacKinnon & Pasfield-Neofitou, 2016)

● Active OER adopters re-appropriate
(rather than just use) existing OER
(Pulker & Kukulska-Hulme, 2020)

● Constructivist pedagogy (Karunanayaka
et al., 2016; Senn et al., 2022)

● Engagement changes educator practice
Hood & Littlejohn (2017)

● Integrate OER into teaching (Rivera &
Chotto, 2017)

● OER being used in practice (not just
theory) (Arnett, 2018)

● Professional development / reflective
practice (Finlayson, 2020; Risquez et al.,
2020; Senn et al., 2022; Tillinghast,
2020)

Pedagogical Support
● Blended approach to repository use
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● Accounting for regional differences
(Jung & Hong, 2016)

● Language barriers (Abeywardena et al.,
2018; Baas et al., 2022; Cinganotto &
Cuccurullo, 2016; Datt & Singh, 2022;
Dreisiebner et al. 2021; Georgiadou &
Kolaxizis, 2019; Kosmas et al. 2021;
Kwak, 2017; Maharaj, Upadhyay &
Trivadi, 2021; Mishra et al, 2022;
Navarrete & Martinez-Mosquera, 2020;
Olivier, 2018; Pounds & Bostock, 2019;
Zhu & Kadirova, 2020)

● Localising OER (Wolfenden & Adinolfi,
2019)

● Paternalism (Global North) (King,
Pegrum & Forsey, 2019)

● Using OER outside of the original
context (Jacqmot, Docq & Deville,
2020; Sunar, 2020)

(Risquez et al., 2020)
● Effective online learning design (Andone

& Vaisu, 2016)
● Flexibility in delivery (Andone, Vaisu &

Ternauciuc, 2017; Jacqmot, Docq &
Deville, 2020; Ng, Ng & Liu, 2019)

● Pedagogical support (Schuwer &
Janssen, 2018)

● Personalised learning pathways for
diverse learners (A Quaffas et al., 2020)

● Provision of OER/MOOC in non-English
languages (King, Pegrum & Forsey, 2019)

● Recommending appropriate resources to
learners (Brahim et al. 2020)

● Regular review of course content &
delivery (Cozart, Horan & Frome, 2021)

● Scaffolding of pedagogical activity by
educators (Axe et al., 2020; de Jong,
Munnik & Will, 2019)

● Social interactions (Sandanayake; 2019)

Table 4. Summary of Drivers, Barriers and Enablers relating to Pedagogical Practice

Commentary
Pedagogical practice and how educators and learners find, utilise, teach and learn with OER is a key aspect of OER innovation. Drivers
include supporting and facilitating collaboration as well as the role of OER in supporting wider institutional change. OER can also
enhance pedagogical approaches through facilitating elearning, improving confidence, support problem-based learning and encourage
co-creation. Further pedagogical drivers for OER use include improvements to student performance and learning outcomes, particularly
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for certain groups of students). The role that OER development or reuse can have in providing specific, localised materials for classes,
where no suitable resources currently exist (see Finlayson (2020) on developing a “World Regional Geography” open textbook, for
example) is also an important driver for OER innovation.

There are a variety of barriers and challenges reported by the literature with regard to using OER. Although a driver for OER use can be
a lack of suitable existing proprietary resources, a variety of challenges can be faced by users who chose to utilise OER and integrate it
into, or use it to replace, existing resources. Todorinova & Wilkinson (2020) in their survey of educators who participated in one
institution’s programme to make use of reduced cost materials and openly licensed content, reported “major deterrents” included “…the
lack of a comprehensive catalogue of OER, the difficulty of finding OER that meets a specific need, the lack of resources in their specific
subject area…” The visibility and ease of finding materials, and especially that of identifying appropriate resources can hinder reuse.

If suitable resources are identified, language barriers were the most frequently mentioned challenge when localising OER
(Abeywardena et al. (2018); Baas et al. (2022); Cinganotto & Cuccurullo (2016); Datt & Singh (2022); Dreisiebner et al. (2021);
Georgiadou & Kolaxizis (2019); Kosmas et al. (2021) Kwak (2017; Maharaj, Upadhyay & Trivadi (2021); Mishra et al. (2022); Navarrete &
Martinez-Mosquera (2020); Olivier (2018); Pounds & Bostock (2019) and Zhu & Kadirova (2020)). The dominance of English language
OER and consequently Global North discourses and approaches can also hinder OER innovation. Language barriers make finding
suitable OER more challenging and can also result in additional costs for translation. More broadly, if suitable resources are identified,
possibilities for reuse can be limited by the pedagogical approach or learning design of the OER concerned (see Burgos & Corbí, 2018;
Oelfke et al., 2021; Truong, Denison & Stracke, 2021 and Wong & Li, 2019). Consequently, blending existing resources with OER can be
a challenge.

Incentivising and supporting educators is a key enabler to OER innovation. A range of challenges and barriers were reported in the
literature (e.g. lack of skills, teaching strategies and unfamiliarity with open sharing) and training could be used to address some of
these (e.g. Finlayson, 2020; Risquez et al., 2020; Senn et al., 2022 and Tillinghast, 2020)). Ongoing institutional support for educator
experimentation with innovative and different pedagogical approaches as well as encouraging student co-creation could also enable
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OER innovation and address identified barriers and challenges. Ensuring that all faculty are engaged in the process of OER innovation is
also important as some educators (e.g. those who work part-time) may currently have limited opportunities to engage (e.g. Cooke,
Rivera & Rokuse, 2022).
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Information, Awareness & Attitude

Drivers Barriers / Challenges Enablers

Attitudinal Change
● Change in mindset regarding open &

OER (Abeywardena, 2017; Baas,
Admiraal & van den Berg, 2019; Baran
& Al Zoubi, 2020; Chotto & Rivera,
2017; Christoforidou & Gerogiadou,
2022; Kopp, Gröblinger &
Zimmermann, 2017; Kumar & Singh,
2019; Kwak, 2017)

Awareness of OER/OEP
● Learning from the shared examples of

others (Ponte, Lennox & Hurley, 2021)
● Growing awareness of OER (Dell, 2021;

Wiche & Ogunbodede, 2021)
● Growing awareness of open pedagogy

(Shemy & Al-Habsi, 2021)

Access
● Addressing student concerns (Jaggars,

Folk & Mullins, 2018)
● Disregard of users with disabilities

(Brahim et al., 2020; Ben Brahaim,
Khribi & Jemni, 2018)

● Lack of accessibility studies Moreno,
Caro & Cabedo (2018)

Encultured Practice
● Changing the narrative around

professional development (Buckler et
al., 2021; Werth & Williams, 2021a;
Leufer et al., 2019)

● Difficulty establishing the suitability of
OER for specific use (Jung, Sasaki &
Latchem, 2016)

● Difficulty in sourcing high-quality
images with correct attribution (Perez,
2017)

● Educator resistance (Henderson &
Ostashewski, 2018)

● Encouraging educator uptake (Hollister
& Patton, 2021)

● Lack of educator understanding
(Henderson & Ostashewski, 2018; Tlili

Stakeholder Engagement
● Cultural readiness (Anderson, Kelly &

Lynch, 2021; Truong, Denison &
Stracke, 2021)

● “Diversity of experience”
(Jiménez-Castañeda et al., 2019)

● Engage stakeholders (Anderson, Kelly
& Lynch, 2021)

● Instructor willingness to embrace OER
(Karipi, Mawela & Van-Wyk, 2022)

● Profile/visibility of OER (Islim &
Caglitay, 2016; Judith & Bull, 2016)

● Promote OER-based learning among
undergraduates (Sandanayake, 2019)

● Raise awareness through outreach
(conferences, workshops) (Farrow, Pitt
& Weller, 2020; Zaid & Alabi, 2021)

● Using OER in teaching leads to
conversations about copyright
(Kohout-Tailor & Sheaffer, 2020; Lin,
2019)

Educator Mindset
● Enculturing the publication of

educational materials as OER
Alkhasawneh (2020)
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et al., 2020)
● Low prestige of OER in countries where

the concept is new (Dumbraveanu,
2021)

● OER is not common practice (Schuwer
& Janssen, 2018)

● Personal barriers (Tang & Bao, 2021)
● Some educational cultures are ‘closed’

by tradition (Shemy & Al-Habsi, 2021)

Low Awareness
● Lack of understanding about open

licences (Hassan et al., 2019; Luo et al.,
2020; Tisoglu, Kursun & Cagiltay,
2020; Wright et al., 2016)

● Lack of a comprehensive catalogue of
OER (Todorinova & Wilkinson, 2020)

● Lack of awareness of OER (Buckler et
al., 2021; Datt & Singh, 2022; Farrow,
Pitt & Weller, 2020; Islim & Cagiltay,
2016; Mays, 2020; Muganda, Samzugi
& Mallinson, 2016; Otto, 2019;
Pérez-Paredes et al., 2018; Pounds &
Bostock, 2019; Senn et al., 2022; Zaid
& Alabi, 2021)

● Lack of awareness of OER policies
(Marín et al., 2022)

● Low awareness of OER among learners
(Georgiadou & Kolaxizis, 2019; Hassan
et al., 2019)

● Emotional regulation (Zhang, 2020)
● Empathic approaches to

implementation (Axe et al., 2020)
● Make the innovative features of

open sharing and reuse clear to
educators (Schuwer & Janssen, 2018)

● Popularity/awareness of tools are
drivers of uptake (Schön, Ebner &
Hornung-Prähauser, 2017)

● Support for copyright issues
(Nagashima & Hrach, 2021; Otto,
2019; Schuwer & Janssen, 2018)

Knowledge Base
● Growing body of research on impact of

OER (Jenkins et al., 2020)
● OER tools should emphasise

transparency (Schön, Ebner &
Hornung-Prähauser, 2017; Sunar, 2020;
Tammaro et al., 2017; Vollman, 2021)

● Proof of efficacy (Hilton, 2020)
● Share data about educational systems

(Saay & Margaria, 2020)
● Sharing localised examples of good

practice (Jemni & Khribi, 2016)
● Use of tools such as LitMaps to track

and build a picture of OER research and
the relation between publications
(Kaur et al., 2022)

26



● Low awareness of OER in specific
regions (Karipi, Mawela & Van-Wyk,
2022; Kinyua, 2021)

Knowledge & Impact
● ‘Dark’ reuse of OER (Arnett, 2018)
● Demonstrating the efficacy of OER

(Hilton, 2020)
● Lack of accessibility studies (Moreno,

Caro & Cabedo, 2018)
● Lack of research reflecting specific

regions or countries (Julien et al.,
2018)

● Most research focuses on adoption, not
innovation (Luo et al., 2020)

● Need for more research into student
perceptions and experiences (Lin,
2019)

● Understanding the impact of OER
intervention(s) (Jenkins et al., 2020)

Quality & Trust
● Differing perceptions of OER (Lin,

2019)
● Improving recognition of open

textbooks (Brandle, 2022; Kruger &
Hollister, 2021)

● Low quality of domain specific OER

Quality Feedback Mechanisms
● Community-driven OER taxonomy

(Tovar, Chan & Reisman, 2017)
● Contextual specificity (Oelfke et al.,

2021; Villar-Onrubia, 2022; Wijayati et
al., 2022; Wolfenden & Adinolfi, 2019;
Zhu & Kadirova, 2020)

● Quality reviews for OER (Fischer, Ernst
& Mason, 2017)

● Reusability aligned with learning
analytics (Bodily, Nyland & Wiley,
2017)

● Scoring OER quality in repositories
(Gordillo, López-Fernández & Verbert,
2020)

● Student feedback (Cooney, 2017)

Empowered Vision
● Acceptance from staff and

administration that refinement
happens Kimball et al. (2022a)

● Desire to experiment with pedagogy
(Masterman, 2016)

● Emphasis on autonomy and user needs
(Petrich, 2020)

● Increased “open thinking” in learners
as a result of OEP/OER (Jung & Lee,
2022)

● Institutional mission (Masterman,
2016)

27



(Pounds & Bostock, 2019)
● Low acceptance/trust of OER (Pande,

2019)
● Perception that OER are lower in

quality (Julien et al., 2018)
● Quality concerns (Brandle, 2018;

Navarrete & Martinez-Mosquera, 2020;
Ponte, Lennox & Hurley, 2021)

● Instructor willingness to embrace OER
(Karipi, Mawela & Van-Wyk, 2022)

● Sector-specific OER competence
frameworks (Voß et al., 2018)

● Shared vision/philosophy (Petruccoal
& Ferranti, 2020)

● Student empowerment (Mazzucato &
Kic-Drgas, 2021)

Table 5. Summary of Drivers, Barriers and Enablers relating to Information, Awareness & Attitude

Commentary
Relatively few drivers were identified in the category of information, awareness and attitudinal factors. This may reflect the notion that
such aspects are less likely to be considered drivers in their own right. The clear trend was for drivers relating to developing mindsets
and opinions around OER and OEP which then drives behaviour in these areas (Abeywardena, 2017; Baas, Admiraal & van den Berg,
2019; Baran & Al Zoubi, 2020; Chotto & Rivera, 2017; Christoforidou & Gerogiadou, 2022; Kopp, Gröblinger & Zimmermann, 2017;
Kumar & Singh, 2019; Kwak, 2017). These papers tended to reflect growing interest in open approaches and innovations. These
interests can be in specific areas such as open pedagogy (e.g. Shemy & Al-Habsi, 2021) or OEP (e.g. Dell, 2021; Wiche & Ogunbodede,
2021) which then drives a wider interest in innovation.

Much more pronounced are the range of barriers associated with these themes, and the general concept here seems to be that lack of
information and awareness of open leads to a range of perceptions or misunderstandings that can inhibit innovative practice. A general
lack of awareness of OER was commonly cited as a barrier (e.g. Buckler et al., 2021; Datt & Singh, 2022; Farrow, Pitt & Weller, 2020;
Islim & Cagiltay, 2016; Mays, 2020; Muganda, Samzugi & Mallinson, 2016; Otto, 2019; Pérez-Paredes et al., 2018; Pounds & Bostock,
2019; Senn et al., 2022; Zaid & Alabi, 2021). Even when there is some awareness of open, there can be a lack of familiarity with
specific areas such as open licences (Hassan et al., 2019; Luo et al., 2020; Tisoglu, Kursun & Cagiltay, 2020; Wright et al., 2016) or
policy (Marín et al., 2022). This lack of information seems to form the basis of other, related clusters. For instance, we identify a range
of barriers relating to the intransigence of existing, encultured open practice in areas such as professional development (Buckler et al.,
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2021; Werth & Williams, 2021a; Leufer et al., 2019) and the association of low prestige (Dumbraveanu, 2021). There are two other
(related) clusters which seem to relate to these issues. Firstly, shortcomings in the knowledge base itself. These can be in specific
research areas such as accessibility (Moreno, Caro & Cabedo, 2018), student experience (Lin, 2019) or more structural aspects such as
the ‘dark’ nature of OER reuse (Arnett, 2018). Low awareness and a perceived lack of evidence gives rise to the second barrier cluster of
quality (Brandle, 2018; Navarrete & Martinez-Mosquera, 2020; Ponte, Lennox & Hurley, 2021) and trust (Pande, 2019) concerns.

How can the shortfall of information and awareness be addressed? Here there is no shortage of suggestions. The first cluster of
enablers relate to improved stakeholder engagement to raise awareness of OER through teaching activities ((Islim & Caglitay, 2016;
Judith & Bull, 2016; Kohout-Tailor & Sheaffer, 2020; Lin, 2019) and dedicated outreach activities (Farrow, Pitt & Weller, 2020;
Sandanayake, 2019; Zaid & Alabi, 2021). The second set of clustering relates to changing educator mindsets regarding the potential of
OER. These tended to present diverse strategies aimed at a common goal, and ranged from practical guidance to the more aspirational.
This readiness among educators is further supported by the third cluster which calls for an improved evidence base around OER. These
enablers varied in their specificity but tended to emphasise open practice and transparency about how the knowledge base is formed to
complement the open nature of implementation (n.b. Schön, Ebner & Hornung-Prähauser, 2017; Sunar, 2020; Tammaro et al., 2017;
Vollman, 2021). A related aspect refers to the improvement of feedback mechanisms about OER implementation, often organised
around providing information of greater local specificity and relevance (Oelfke et al., 2021; Villar-Onrubia, 2022; Wijayati et al., 2022;
Wolfenden & Adinolfi, 2019; Zhu & Kadirova, 2020). The final cluster of enablers represent the beginnings of a paradigm shift in
awareness by reflecting an enduring change in the vision and expectations of educators. Again, these represent diverse possibilities but
often appeal to the principles of greater autonomy and empowerment of local actors.
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Resourcing & Sustainability

Drivers Barriers / Challenges Enablers

Funding Streams
● National funding of OER initiatives

(Bossu et al., 2016; Julien et al., 2018)

Cost Reduction
● Reducing costs (Blomgren, 2018;

Brandle, 2022; Pitt et al., 2020; Ren,
2019; Stanberry, 2022; Sweet &
Clarage, 2020; Thomas & Bernhardt,
2018; Todorinova & Wilkinson, 2020)

● Reuse of resources (Hood & Littlejohn,
2017; Kosmas et al., 2021)

Funding
● High capital startup costs (Dutta, 2016)
● OER production dependence on

institutional funding (Santos-Hermosa,
Ferran-Ferrer & Abadal, 2017)

Resourcing
● Economic constraints (Truong, Denison

& Stracke, 2021)
● Insufficient time for reflective practice

(Masterman, 2016)
● Non-obvious costs associated with OER

(Pande, 2018; Wiley et al., 2016)
● Time constraints (Abeywardena et al.,

2018; Ayoub, Amin & Wani, 2020; Datt
& Singh, 2022; Ferguson, 2017)

● Time/quality pressures for OER
creation (Nagashima & Hrach, 2021;
Pande, 2018)

● Training in IT (Kinyua, 2021)

Funding Models
● Financial incentives for OER adoption

(Smirani & Boulahia, 2022; Zaid &
Alabi (2021)

● Grants/awards (Kimball et al., 2022a)
● State support (Anderson, Kelly & Lynch

2021; Katz, 2019)
● Stipend programme to encourage

adoption (Katz, 2019; Hollister &
Patton, 2021)

Institutional Support
● Increased support for school children

(Mengual-Andrés & Rico, 2018)
● Organise adequate support for ICT,

legal and educational aspects (Otto,
2019; Schuwer & Janssen, 2018)

● Support for localisation (Judith & Bull,
2016)

● Supports can be organised around the
OER life cycle (Senn et al., 2022)

● Virtual support structures (Sungkur &
Santally, 2019)
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Sustainability
● Conflict with profit motive (Otto, 2019)
● Openness can add to educator burden

(Jacqmot, Docq & Deville, 2020)
● Unsustainable funding models

(Coughlan et al., 2019; Katz (2019))

Capacity Building
● OER creation (book) sprints (Zapata,

2020
● OER ‘Incubators’ (socio-technical

system for development, 4-8 week
sprints) (Ryder et al., 2020)

● Reach out to OER community for advice
and support (Finlayson, 2020)

● Supporting OER projects beyond
project duration (Jemni & Khribi, 2016)

● Training in digital education
(Keshavarz & Ghoniem, 2021)

Table 6. Summary of Drivers, Barriers and Enablers relating to Resourcing & Sustainability

Commentary
Resourcing and sustainability of OER have been topics of considerable interest for as long as OER have been around, and emerge as key
to supporting innovation. Making the case for OER project funding can take many forms, and finding models to sustain OER creation
and adoption beyond initial funding has proven problematic. The Drivers of resourcing can be found through national directives, for
instance Bossu et al (2016) focus on an Australian national roadmap for OER adoption. A more local, and identifiable driver can be the
desire to reduce costs, particularly for students, which is part of the motivation for initiatives such as the Z degree. Like many
researchers, Blomgren (2018) identifies cost saving as one benefit amongst many. Perhaps a less common driver for resourcing is the
benefit for educators in engaging with reuse. Hood & Littlejohn (2017) state that “adult educators learn from and through their
engagement with OER in the contexts of their work”.

Some of the barriers to funding have been well documented. These include startup costs to get an OER initiative underway, and a
reliance on institutional funding. Resourcing can be impacted by economic constraints, usually as one of many as Truong, Denison &
Stracke (2021) report in the Vietnamese context. Many resourcing barriers relate to factors around OER adoption, which are not always
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obvious. For instance, Wiley et al. (2016) identify locating OER, managing open licence compatibility and attribution requirements,
effectively integrating OER into teaching and learning practices and integrating OER into campus technologies like learning
management systems all as additional resourcing implications. Lack of relevant IT skills, or time to reflect upon educational practice
can also impact upon OER adoption. Nagashima & Hrach (2021) identify “ the lack of time to locate, customise, and create teaching
materials with OER” as a resourcing issue. Teachers are generally time-poor and although OER adoption may save time in the
long-term, in the short term there is often a resourcing issue. This is seen with the long-term sustainability when the initial project
funding may have been used, and OER becomes business as usual. This can be particularly problematic for issues such as accessibility,
as Coughlan et al (2019) highlight “forms of human support that provide responsiveness to accessibility issues in formal study are rarely
provided for in open learning”.

Enablers for resourcing and sustainability inevitability start with funding. This can be in the form of financial incentives or stipends for
faculty to adopt OERS, grants for OER creation or state wide initiatives to adopt and curate OER. These and other approaches can form
part of institutional support, which Senn et al (2022) aligned with each phase of the OER life cycle, of Search, Evaluation, Adaptation,
Use, and Share. A strong theme in enablers was that of capacity building, which can take the form of a common infrastructure to allow
easy sharing of resources, structured approaches to OER creation such as book sprints, or community enhanced models such as
incubators. The long term sustainability of any OER approach will inevitably rely on sufficient capacity building, and so this is an
element that needs to be considered from the outset. Resourcing and sustainability are key issues for successful OER implementation
and provide a foundation for innovation. The analysis above combines what might be termed ‘hard’ factors, such as financial incentives
and funding streams with ‘soft’ factors such as community building and educator reflection. Getting the balance of these factors correct
is key to the long term sustainability of any OER project.
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Technology & Infrastructure

Drivers Barriers / Challenges Enablers

Access to Technology
● Internet access (Dutta, 2016; Kinyua,

2021)
● Growing access to smart technologies

(including in the developing world)
(Dutta, 2016; Stefanovic & Milosevic,
2016)

Compatibility/Interoperability
● Formats used across platforms and

devices (Abdulameer & Abdullah,
2020; Blackmon, 2018; Choudhury,
2018; Kopp, Gröblinger &
Zimmermann, 2017)

● Convergence of simpler ways to share
learning resources (Dix, Malizia &
Gabrielli, 2016)

Infrastructural
● Inadequate technological

infrastructure (Abeywardena, 2017;
Abeywardena et al., 2018;
Alkhasawneh, 2020; Datt & Singh,
2022; MacKinnon & Pasfield-Neofitou,
2016; Venegas-Muggli & Westermann,
2019; Wiche & Ogunbodede, 2021;
Wong & Li, 2019)

● Lack of affordable technology and
energy (Kinyua, 2021)

● Lack of internet access (Afolabi, 2017;
Datt & Singh, 2022; Mays et al., 2021;
Singh et al., 2021; Wiche &
Ogunbodede, 2021)

● Lack of mobile and internet coverage
(Mays, 2020)

● Platformisation (Jacqmot, Docq &
Deville, 2020)

● Technological readiness is not
distributed evenly (Jemni & Khribi,
2016)

Sociotechnical
● Accessibility (Abdulameer & Abdullah;

2020; Navarrete & Lujan-Mora, 2016b;

Accessibility and Usability
● Accessible repositories (Hajri, Bourda

& Popineau, 2018; Iniesto et al., 2021;
Perifanou & Economides, 2022b)

● Ease of use (good searching,
classification, and download functions)
(Chan et al., 2020; Pounds & Bostock,
2019)

● Effective metadata (Hajri, Bourda &
Popineau, 2017; Hajri, Bourda &
Popineau, 2018; Judith & Bull, 2016;
Mosharraf & Taghiyareh, 2020)

● Usability and accessibility of OER tools
(Schön, Ebner & Hornung-Prähauser,
2017; Sunar, 2020; Tammaro et al.,
2017; Vollman, 2021)

Open Infrastructure/Ecosystem
● Centralized OER repositories (Schuwer

& Janssen, 2018)
● Complex technological frameworks for

OER with systems for quality, feedback,
motivation, usability, and reusability
(Abdulameer & Abdullah, 2020;
Anderson, Kelly & Lynch, 2021; de
Jong, Munnik & Will, 2019)
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Peláez & Yunga, 2016; Tlili et al.,
2020)

● Institutional repositories can become
silos (Perifanou & Economides, 2022a;
Piedra et al., 2016; Risquez et al.,
2020)

● Lack of technological support
(Alkhasawneh, 2020)

● OER repositories not being
user-friendly (Guzmán-Arias,
Solís-Céspedes & Francesa-Alfaro,
2019; Otto et al., 2021a)

● Paywalls and mandatory account
creation (Chan et al., 2020; Kinyua,
2021)

● Poor implementation of OER in LMS
(Horn, Anderson & Pierick, 2018)

● Promoting equal/uniform engagement
(Arnett, 2018)

● Supporting reuse of OER is not
considered by creators (Kinyua, 2021)

● Technical challenges (Breathnach,
Murphy & Margaria, 2021; Datt &
Singh, 2022; Truong, Denison &
Stracke, 2021)

Technological
● Discoverability (Cortinovis et al., 2019;

Iniesto et al., 2021; Perifanou &
Economides, 2022a)

● More open OER repositories lead to
better educational outcomes and more
reuse (Santos-Hermosa, Ferran-Ferrer
& Abadal, 2017)

● Web 2.0 ecosystems (Da Lima-Lopes &
Biazi, 2021)

Interoperability and Integration
● Interoperability of resources (Brandle,

2018)
● LMS/OER integration (Guzmán-Arias,

Solís-Céspedes & Francesa-Alfaro,
2019; Sabitha et al., 2016;
Villar-Onrubia, 2022)

● Linked data integration
(Herrera-Cubides et al., 2022)

● Linked Open Data (Cortinovis et al.,
2019; Mosharraf & Taghiyareh, 2016;
Piedra et al., 2016)

Digitalisation & Emergent Technologies
● OER software architecture (Stefanovic

& Milosevic, 2016)
● Blockchain for OER tracking,

attribution, sustainability (Marjit &
Kumar, 2020)

● Use of digital devices in OER (Mazohl,
Ossiannilsson & Makl, 2018)

● Use of emergent technologies for OER
challenges (Tlili et al., 2021)
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● Inadequate or non-systematic
metadata (De Deus & Barbosa, 2022)

● Inadequate technological skills
(Afolabi, 2017; Axe et al., 2020; Zhu &
Kadirova, 2020)

● Interoperability issues
(Herrera-Cubides et al., 2022)

● Metadata challenges (Abdulameer &
Abdullah, 2020)

● OER repositories can be slow with
inaccurate metadata (Perifanou &
Economides, 2022c)

● Publishing platforms that don't
accommodate OER (Essmiller & Asino,
2021)

Table 7. Summary of Drivers, Barriers and Enablers relating to Technology & Infrastructure

Commentary
Technology and infrastructure are driven by two key areas, first the “access to technology” which is determined by having access to the
internet as what can be considered a bottleneck (Kinyua, 2021) and those sets of new smart technologies that are appearing and that
might require skills (Dutta, 2016). Second “compatibility and interoperability” which can be complex across platforms and formats that
have been created with different purposes and can mean a problem of incompatibility because of a lack of common standards
(Choudhury, 2018) but also an opportunity to find simpler ways to share learning resources (Dix, Malizia & Gabrielli, 2016).
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Some of the main barriers identified include those which are infrastructural such as an inadequate technological infrastructure
(Alkhasawneh, 2020) a lack of affordable technology and energy (Kinyua, 2021) or mobile and internet coverage (Mays, 2020). Other
barriers have socio technical characteristics and implications such as lack of accessibility for those users with special needs
(Abdulameer & Abdullah; 2020), OER repositories not being user-friendly (Guzmán-Arias, Solís-Céspedes & Francesa-Alfaro, 2019) or
directly not supporting the reuse of OER (Kinyua, 2021). A third set of barriers is technological, which among many can include
problems of discoverability of OERs (Perifanou & Economides, 2022a) inadequate technological skills (Zhu & Kadirova, 2020) and
interoperability issues (Herrera-Cubides et al., 2022), meaning that a lot of work cannot be even found by external bodies or reused due
to the bad application of metadata and standards when designing such technologies or infrastructures.

In terms of enablers for technology and infrastructure, some of them were identified as barriers such as providing better accessibility
and usability to users with special needs and adapting accessible repositories when applied in the design stages (Hajri, Bourda &
Popineau, 2018). That aspect affects the OERs usually included in those repositories (Sunar, 2020). The use of an open ecosystem is an
enabler in OER repositories that are centralised (Schuwer & Janssen, 2018) or systems which take care to include several added values
such as quality, feedback or reusability control (Anderson, Kelly & Lynch, 2021). Interoperability and integration are both important
aspects to enable technology, and linked data (Cortinovis et al., 2019) should be placed to better integrate LMS, repositories (Sabitha et
al., 2016) and educational resources (Brandle, 2018). Finally, the digitalisation and emergent technologies to support as enablers
should include the use of digital devices in OER (Mazohl, Ossiannilsson & Makl, 2018) and emergent technologies for OER challenges
(Tlili et al., 2021).

Technology and infrastructure are key for having fair and universal access to repositories in particular and OER in general, potentiating
the design of systems which include standards for metadata allows discoverability and reusability. Those two aspects can allow the
inclusion of innovative technologies and different types of devices which should take into account usability and accessibility for those
with special needs.
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Policy & Culture

Drivers Barriers / Challenges Enablers

Policy
● Institutional policies regarding the use

of OER and/or open licences
(Abeywardena, 2017; Baas et al., 2023;
Chotto & Rivera, 2017; Kumar, Baishya
& Deka, 2021; Kwak, 2017; Pande,
2019; Risquez et al., 2020; Rolfe, 2017;
Tlili et al., 2020)

● Policies incentivising OER activity
(Abeywardena, 2017; Anderson, Kelly
& Lynch, 2021; Baas et al., 2022b;
Baas, Admiraal & van den Berg, 2019;
Baran & Al Zoubi, 2020; Christoforidou
& Gerogiadou, 2022; Kwak, 2017)

● Strategic approaches to knowledge
production and dissemination
(Ramirez-Montoya, 2020)

Institutional Alignment
● OER are aligned to assessments

(Abdulameer & Abdullah, 2020; Ayoub,
Amin & Wani, 2020; Baas et al., 2022;
Baran & Al Zoubi, 2020)

Policy Gap
● Lack of sustainable OER development

policies (Yang & Kinshuk, 2016)
● Legal or legislative limitations (Truong,

Denison & Stracke, 2021; Wright et al.,
2016)

● Policy does not necessarily lead to the
adoption of OER (Schuwer & Janssen,
2018)

● Policy gap (Bossu et al., 2016)

Institutional Approach
● Academic competition between

institutions and educators (Pounds &
Bostock, 2019)

● Institutional conservatism (Cooke,
Rivera & Rokusek, 2022; Coughlan et
al., 2019)

● Institutional culture (Masterman, 2016)
● Institutional strategies are diverse (Orr,

Weller & Farrow, 2019)
● Institutional support for proprietary

resources (Coughlan et al., 2019)
● Lack of academic recognition for OER

development (Afolabi, 2017; Kumar,
Baishya & Deka, 2021)

National
● National strategy (Bossu et al., 2016;

Karipi, Mawela & Van-Wyk, 2022)

Strategic
● Connect policy to wider educational

innovations such as transition to
blended learning or enhancing
customization of education for
individual learners (Schuwer &
Janssen, 2018)

● Promotion by professional bodies
(Brandle, 2022)

Alignment with EDI
● Decolonizing curriculum (Mays, 2020)
● OER as a way to fulfil DEI strategy

(Stanberry, 2022)
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● OER are aligned to courses
(Abdulameer & Abdullah, 2020; Ayoub,
Amin & Wani, 2020; Luo et al., 2020)

● OER are aligned to learning outcomes
(Abeywardena, 2017; Baas et al., 2022)

Localization
● Accounting for regional differences

(Jung & Hong, 2016)
● Contextualization (Karunanayaka et al.,

2016)
● Provide OER in local language(s)

(Abeywardena et al., 2018; Cinganotto
& Cuccurullo, 2016; Kosmas et al.,
2021; Kwak, 2017)

● Lack of institutional support
(Alkhasawneh, 2020; Kimball et al.,
2022a)

● Student voices unheard (Bossu et al.,
2016)

Change Management
● Communication issues (Towey et al.,

2017a)
● Consistency of approach

(Jiménez-Castañeda et al., 2019)
● Difficulty of organising efforts

(Breathnach, Murphy & Margaria;
2021)

● Lack of awareness of the benefits of
OER among stakeholders (Schuwer &
Janssen, 2018)

● OER use imposed from above (Cox &
Trotter, 2016)

● Paradigm shift requires holistic
approach (Bonami, Nocenzi &
Passarelli, 2020)

● Prioritising change (Ponte, Lennox &
Hurley, 2021)

Table 8. Summary of Drivers, Barriers and Enablers relating to Policy & Culture
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Commentary
Educational policies can encourage the development and adoption of OER that reflect diverse perspectives and cultures, promoting
inclusivity and customization of education for all learners. Schuwer & Janssen (2018) suggest that policy can play a crucial role in
facilitating the transition to blended learning and enhancing the customization of education for individual learners. Policies can set
guidelines and provide incentives for institutions to incorporate Open Educational Resources (OER) and technology-driven approaches
into their teaching methods, which align with the goals of blended learning and customization. Hence we observe that policy is used as
a key driver of OER activity in a range of studies, clearly showing that top-down policy directives are an important motivation. The two
most common forms are policies which mandate either open licences for institutional work or incentivise OER activity directly in some
way. Both these approaches support an environment conducive to innovation in practice. In the second cluster of drivers we see more
granularity in what this means for institutions: incorporating OER directly into key activities such as course delivery and assessment.
The final cluster of drivers concerns the attempt to benefit from existing OER in new contexts through contextualization and
(particularly language) localization.

While drivers in this area are largely similar across contexts, there is more variety in the barriers found. This is perhaps to be expected,
since localisation challenges are diverse. The first cluster here pertains to a structural shortfall between the ambition of policy and
what is delivered or supported in practice. We see greater variety in the remaining two clusters. Institutional approaches - which can
be understood as closely related to the ‘policy gap’ - are sometimes limited by their ability to adjust to a new paradigm or the
inconsistency of attempts to adopt open practice. This can result from various forms of institutional conservatism (Bossu et al., 2016;
Cooke, Rivera & Rokusek, 2022; Coughlan et al., 2019; Pounds & Bostock, 2019) or a lack of institutional support or recognition
(Afolabi, 2017; Kimball et al., 2022a; Kumar, Baishya & Deka, 2021). The final cluster of barriers regard the difficulties associated with
managing change, including communicating and managing expectations of change (Ponte, Lennox & Hurley, 2021; Schuwer & Janssen,
2018; Towey et al., 2017a) and ensuring that strategies are ‘joined-up’ and holistic rather than piecemeal (e.g. Bonami, Nocenzi &
Passarelli, 2020; Cox & Trotter, 2016).

Relatively few enablers were identified compared with other categories in this study and tended towards different forms of
re-strategization. Bossu et al. (2016) and Karipi, Mawela & Van-Wyk (2022) emphasise the role of national strategies in shaping
education. OER policies can be integrated into broader national strategies for education, supporting the transition to blended learning
and enhancing customization. These strategies often set the direction for educational innovation and can promote the use of OER to
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achieve these goals. Mays (2020) highlights the importance of decolonizing curriculum, which can be driven by policy changes.
Stanberry (2022) similarly underscores that OER can be a means to fulfil Diversity, Equity, and Inclusion (DEI/EDI) strategies. Brandle
(2022) discusses the promotion of OER by professional bodies as another route to improving culture around OER.
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