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Abstract  
The term Open Educational Resources (OER) is buzzword in education systems 
around the world and their potential has even been highlighted with the 
pandemic crisis as an aid in education systems. However, it is still far from 
reaching the promises that were envisaged for them. This is especially true for 
Germany, where challenges have been identified in terms of OER infrastructure 
and adoption at a macro, meso and micro level. In this study, factors such as 
OER infrastructure, policy, quality and change are considered in German higher 
education from an international perspective (Australia, Canada, China, Japan, 
South Africa, South Korea, Spain, Turkey and the United States). As part of a 
broader research project, this comparative case study between higher education 
(HE) systems internationally provides insights into OER that could be useful for 
other HE systems, institutions and faculty members moving towards OER in 
these times.  
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Introduction  

In a recent European index report on the readiness for digital lifelong learning (Beblavy, 
Baiocco, Kilhoffer, Akgüç, & Jacquot, 2019) that referred to learning participation and 
outcomes, institutions and policies for digital learning, availability and use of digital 
learning, Germany ranked on the last position (the 27th), despite its top ranking in ICT 
according to the ICT Development Index (ITU, 2017). The report highlighted that, “while 
Germany has a strong economy and fairly good education system, investment in digital 
infrastructure and programs is sorely lacking,” and “German policymakers are aware of 
the importance of digitalisation, but efforts to date lack ambition” (Beblavy et al., 2019; 
p.53). The German situation in terms of digital education has been covered by different 
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authors, even recently, against the pandemic backdrop. For example, Kerres et al. (2020) 
specifically addressed the “contradictions between Germany’s success in producing 
cutting-edge technology, and German caution when it comes to using digital technology 
in daily educational routines” (p.2).  

When it comes to open educational resources (OER) and its infrastructure, recent reports 
highlight a similar situation. For instance, the UNESCO IITE (2019; p.27) stated that, “in 
Germany, OER adoption is also low, particularly outside the community of German OER 
experts in all sectors of education and training. OER are still considered as ‘not invented 
here’ by most educators”. For example, in higher education (HE), there are no 
guidelines/recommendations or national portals for knowledge/OER exchange. However, 
current projects are now addressing these aspects; for instance, the project EduArc 
(https://uol.de/coer/research-projects/projects/eduarc). This research project aims at 
modelling possible solutions to conceptualisations of either HE OER centralised 
repositories or hubs. In order to have the broader perspective in mind, an international 
comparative study covering different levels (macro, meso and micro level, see Zawacki-
Richter, 2009) was conducted by the Center for Open Education Research – COER 
(http://www.uol.de/coer).  

In the current study we analyse the case of Germany and summarise the main aspects for 
infrastructure, policy, quality and change in OER in HE, and compare it with selected 
international country cases, concretely the COER members’ countries of affiliation 
(Australia, Canada, China, Japan, South Africa, South Korea, Spain, Turkey and the United 
States). Therefore, this theoretical work is a summary of the results of the project devoted 
to the international comparison, including macro and meso levels, and the preliminary 
results of the micro level, which are currently being analysed.  

Method  

The study is based on a comparative case study in which we examined the research 
questions in the countries as cases to better understand the topic of OER and their 
infrastructures at the macro, meso and micro level, without intending to draw 
generalizable conclusions (Yin, 2009). The data used for the study are the written reports 
by COER experts, which were mainly based on desk research.  

The research questions of the study are follows:  

• What is the situation of OER in HE in terms of infrastructure, quality, policy and 
change in different countries at the macro, meso and micro level?  

• How are macro, meso and micro levels regarding OER in HE connected to one 
another in different countries?  
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Results and discussion  

We present a summary of the results according to the three above-mentioned levels in the 
different countries included in the study, starting with a more detailed description of the 
case of Germany. A final section synthesizes and summarizes the relationship between the 
levels.  

Macro level  

Contextual factors to understand national OER infrastructures, policies, quality assurance 
mechanisms and measures to promote change that were identified in the study were: each 
country’s population, number of HE students, number of HE institutions, the balance 
between private and public HE system, the ICT development and the digital readiness. As 
a cornerstone element, the level of political structure centralisation impacted the four 
elements studied (Marín et al., 2020).  

The case of Germany shows that many federal states are developing or have developed 
their own OER repositories (e.g. Baden-Württemberg), but there is no national repository, 
which also answers to the decentralised structure of the country in terms of education. The 
central hub that is one development option within the project EduArc may be an answer 
to that need (Kerres, Hölterhof, Scharnberg, & Schröder, 2019). In terms of quality 
assurance, there are no national quality frameworks for OER but rather some institutional 
and individual efforts. Policy at the macro level consists of national recommendations, but 
digital strategies are being/have been developed in nearly all of the federal states (Bedenlier 
& Deimann, 2020), although not all of them refer to OER explicitly. Government funding 
is the top-down driven activity for change. As a concrete example, a funding line targeted 
OER between 2012 and 2016 with different projects and services being developed, mostly 
devoted to promoting information about OER, encouraging educators to use and create 
OER and to develop some discipline-based materials (Mayrberger, 2019). In addition, there 
are other relevant organisms related to change and policy (Hochschulforum 
Digitalisierung). In this regard, Neumann, Orr, and Muuß-Merholz (2018, p. 259) 
remarked that “the coexistence and interaction of bottom-up and top-down driven activity 
is characteristic for the German OER movement”.  

In the international context, the country with the highest level of centralisation in its HE 
system was China, which was the exception in terms of having developed national 
standards for OER and infrastructure quality. Other countries considered as centralised 
were Japan, Spain, Turkey, South Africa, Australia and Korea. In some of these countries, 
national infrastructures for OER in HE were found (e.g. South Korea, Spain) but in others 
these infrastructures only exist for other education sectors or for other types of resources 
(e.g. Turkey). Other countries had checklists, guidelines and evaluation guides developed 
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by relevant consortia/organisations (e.g. Australia, South Korea, Spain). In terms of policy, 
laws or regulations that include OER infrastructure were present just in some centralised 
countries (e.g. South Korea, Turkey). Highly decentralised HE systems were identified in 
Canada and the United States. As in Germany, education is a mandate of provinces or 
states, resulting rather in underdeveloped or non-existent OER infrastructures on the 
national level, and rather non-binding recommendations published by different actors 
concerning policy. For all countries, change happens mostly in the form of national 
funding initiatives and national digital strategies; despite this, change was reported to 
happen mostly at the meso or micro level in the majority of countries (Marín et al., 2020).  

Meso level  

The institutional context was diverse and main aspects that influenced OER infrastructure 
could not be easily identified. Even within the same country, diverse examples of HE 
institutions dealing with OER infrastructure were noted. However, national regulations, 
government support and university and faculty evaluation were especially important at the 
institutional level for some countries. University leadership and co-participation in the 
process of designing policies for OER were also factors considered. Some of these factors 
were also mentioned as enablers and barriers in the institutional context in previous 
literature; others include cultural/institutional norms, funding, institutional policies 
(Cronin, 2017; Murphy, 2013).  

In the case of Germany, a high number of OER regional networks was identified in 
connection to the federal states or as concrete HE consortia within federal states or 
between them (less common). Examples were the “NRW Digitale Hochschule” with 43 HE 
institutions and the federal state ministry of culture and science in North Rhine-
Westphalia, the “HE Network Digitisation of Teaching” in Baden-Württemberg or the 
Virtual University Bavaria. These consortia often developed OER shared infrastructures; 
for instance, the North Rhine-Westphalian consortium had a centralised HE OER 
repository, and the Virtual University Bavaria operated via a shared platform for the 
courses of the HE consortium. Regarding OER quality assurance, there were no 
institutional procedures, with the exception of the Hamburg Open Online University. In 
this context, of which a quality assurance framework and instrument for OER was 
developed (Mayrberger, Zawacki-Richter, & Müskens, 2018). In terms of institutional 
policy, only a few HE institutions had a strategy for digitalisation, usually developed by the 
university leadership (in some universities combined with co-design processes with the 
educational community), and many were working on it; nevertheless, not the majority of 
them addressed OER (Gilch, Beise, Krempkow, Müller, Stratmann, & Wannemacher, 
2019). Up to date only Reutlingen University had a concrete OER policy; however, this was 
only a snapshot at the time of the desk research and needs to be revisited as more 
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institutions develop their digitalisation policies. Regarding change, federal state funding 
and policy were important but their translation into practice was rather dependent on the 
individual HE institution, HEIs also had their concrete funding schemes, e.g. for 
innovative teaching and learning concepts that include OER approaches.  

In countries like China and South Korea, top-down institutional quality assurance 
mechanisms derived from national regulations were common. In other countries these 
were either non-existent (e.g. Australia, South Africa) or based on own independent 
institutional guidelines (e.g. Japan, Spain, Canada). Government support and university 
and faculty evaluations were key in China and South Korea to extend OER initiatives and 
shared infrastructure across their HE institutions and regional networks. University 
leadership in developing policies was common in countries such a South Korea, Turkey 
and Australia. In some HE institutions in Spain and Canada, this leadership was combined 
to some extent with co-design processes with the educational community (e.g. active 
consultation or direct involvement). OER policies were not common but present in a few 
HE institutions in Spain and Australia. Institutional change was mostly reported as a 
mixture of top-down (institutional strategy, university leadership) and bottom-up 
approaches in many countries (e.g. Australia, Japan, South Africa, Canada); although it 
was remarked that bottom-up approaches were more frequent. The role of the university 
libraries in OER was especially emphasised in some of the countries in the study (e.g. 
Australia, Canada, Spain).  

Micro level  

The results regarding the micro level are currently being analysed and data from some 
countries is still being collected. At this level, individual faculty’s perceptions regarding 
OER and their infrastructures were the focus. For Germany, a survey is being carried out 
in order to collect these perceptions.  

The OER Adoption Pyramid could be used as a framework for understanding the different 
factors that facilitate or hinder the use and creation of OER by educators in HE (Trotter & 
Cox, 2016), which in turn, are cross-sectional to the studied elements (infrastructure, 
policy, quality and change). The pyramid includes six factors: access, permission, 
awareness, capacity, availability and volition. While lack of access was mostly noted in the 
Global South (Cox & Trotter, 2017), aspects of awareness, capacity, availability and volition 
were among the most common in the countries studied in our preliminary findings. 
However, permission in terms of copyright licencing/policies by the institution was present 
in some of the countries (e.g. Turkey, South Africa, Canada).  

In terms of awareness, Turkey’s faculty members showed a low awareness regarding the 
philosophy of openness. In the Canadian province of Ontario, academics were rather 
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unaware of OER (Hayman, 2018) and these data seemed to reflect other provinces in the 
country, despite having several OER forerunners in some Canadian universities. In South 
Africa, an OER awareness seemed clear in some institutions, but academics had a limited 
understanding concerning open licensing formats and processes, especially regarding OER 
creation (de Hart, Chetty, & Archer, 2015). On the opposite side, Japan’s academics were 
identified as well or somewhat aware of OER (Shigeta et al., 2017). Referring to OER 
policies’ awareness, in China, faculty members had a low awareness regarding OER 
policies. Similarly, a majority of Spanish educators were not aware of OER policy 
procedures.  

Concerning capacity, technical skills for using and finding OER were mentioned as 
barriers for OER adoption. For example, a shortage of digital skills among the educators 
was identified as a barrier in Turkey. In Canada, the need for educators to improve their 
OER-related skills, such as finding appropriate materials, was frequently mentioned. This 
connects to the factor of availability of OER and their repositories. For instance, the lack 
of appropriate OER was remarked by Canadian educators, referring to the OER fit to the 
teaching content and educators’ standards. Similarly, Spanish educators highlighted as the 
most relevant reason for the lack of use of institutional OER repositories that they did not 
find OER useful for their teaching. The quality of OER and the lack of availability of context 
relevant OER, as well as the lack of adequate infrastructure to assist and support the use 
and creation of OER, were challenges highlighted by educators in South Africa (de Hart, 
Chetty, & Archer, 2015; Madiba, 2018). In Turkey, OER repositories did not function fully 
and had restrictions that hindered the dissemination of OER. All the countries studied 
emphasised the importance of faculty professional development and technical and 
pedagogical support to reach individual capacity, but also to increase OER awareness and 
understanding.  

In terms of volition, resistance to adopt OER was identified in different cases, especially 
regarding the creation, sharing and remix of OER. For instance, Turkey’s faculty members 
hesitated to open up their materials because others might use them for their own use 
(either for profit or not) and would not cite them. In the case of Canada, faculty members, 
with the exception of OER forerunners, did not want to release their intellectual property, 
but they would be willing to share within limited parameters – within their own 
department, for example, or with close colleagues. Most of the countries highlighted the 
lack of sufficient incentives for OER use and creation (e.g. South Africa, Canada, Spain), 
and suggested the relevance of establishing different types of incentives to support 
individual volition; e.g. monetary incentives (as in South Korea, China), faculty evaluation 
points (as in South Korea and Turkey), reduction in teaching load or assignment of 
teaching assistants (as in Japan, China).  
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Macro, meso and micro levels  

Although there are important differences in terms of OER infrastructure, policy, quality 
and change in HE in the countries studied, similarities in the relations between the levels 
seem to outnumber. In Figure 1 the relations are represented according to the 
corresponding level (macro, meso and micro level) and the elements studied 
(infrastructure, policy, quality and change).  

  
Figure 1. Relationships between the elements and the levels. Elements are distinguished by 
background colour (orange for infrastructures, grey for policy, cyan for quality and green for 

change)  

The figure shows that relationships between the levels could have multiple factors and 
impacts, usually top-down. In the case of infrastructure and policy, there are clearly 
commonly top-down approaches that influence institutions and, in turn, the teaching and 
learning level. On the other hand, quality is mostly considered from a micro level 
perspective, even though international and national models may have a reduced impact. 
For the promotion of change, the application of incentives of diverse kind and the use of 
the institutional offer for professional development and support seem to be key for the OER 
adoption at the individual level. However, academics’ perceptions are suggested to play a 
relevant role in the final step to adopt OER.  

Conclusions  

According to Gumb (2020) citing DeRosa’s words, “OER can remove barriers for students 
and faculty who need to shift to more ubiquitously available resources” and “Open is about 
public infrastructure more than it is a set of free textbooks”. As it was evident in our 
comparative study, there are still many challenges to overcome for this to be a reality, 
despite the pressing situation in which OER are more relevant than ever. A good starting 
point seems to be the development of supportive open education institution policies that 
include incentives and capacity building within faculty members to work with OER, as it 
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was also recommended by Huang, Tili, Chang, Zhang, Nascimbeni, and Burgos (2020). 
Although this may prove to be useful at the institutional level, macro level aspects should 
not be underestimated, since they set up the general framework for HE in terms of 
infrastructure, policy, quality and change. On the other hand, micro level aspects are 
affected by both macro and meso levels, but it is ultimately individual faculty members 
who decide about OER use and creation. Therefore, these aspects should be considered 
within the whole OER adoption ecosystem (Cox & Trotter, 2017).  

Despite the limitations of the study in terms of type of data collection, this study 
contributes to the field by offering an international view on OER from three interrelated 
levels and suggests potentials and difficulties of HE systems for other countries. Future 
research will include a deep analysis of the micro level.  
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