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Introduction 
[bookmark: _CTVP001351760abe42e4eb787abb96ec71a6ffd][bookmark: _CTVP00196ca4e6cc0424d92bdc76422c023a39c][bookmark: _CTVP001f6bc87dbd39446e39e1ad90c0227821d]As research aims at being more open and transparent to raise quality standards and prove validity of results (Fecher and Friesike 2014), regional, European-wide and discipline-specific infrastructures are developed and funded to support the goals of open science. Moreover, researchers themselves change their practices and apply tools and services to manage and share their research (Kramer and Bosman 2016). With regard to sharing and archiving research data, professional research data centres like the research data education alliance[footnoteRef:1] (Bambey et al. 2018) aim at supporting scientists in their data management and offer search platforms to make data searchable, findable and accessible. Besides established data centres, there are numbers of online and free to use services that allow researchers to share their data. Online services have the advantage to offer a quick and direct service researchers can use immediately without any restriction.  [1:  https://www.forschungsdaten-bildung.de ] 


Data centres are managed by data scientists that curate incoming data, including processes like quality and data privacy proof as well as metadata and license control. Thus, processes usually take a bit longer, but at the same time the data archived fulfils high-quality standards and researchers seeking reusable data can rely on proper resources. With regard to the different options researchers have for storing their data, our objectives in the following study were to compare the online repository Zenodo[footnoteRef:2] with the research data education centre and to apply quality criteria standards of this centre on open online data sets. We aimed at doing a qualitative study with a small data set sample (29) that was analysed manually and will give hints on the quality of online data sets. We focus on the field of educational research, a highly heterogeneous field with different disciplines involved, like e.g. pedagogics, psychology, sociology. Those fields have different methodological approaches and thus produce diver research data with quantitative and qualitative characteristics. Standards of sharing educational research data are developed by professional data centres, which as well curate research data and do quality checks. The question arises, whether shared online educational data has the same or similar qualities and if online repositories allow to set the same quality criteria at all.          [2:  https://zenodo.org/ ] 

The research questions are:
· What are relevant criteria for educational research data?
· Which quality criteria does educational research data shared online fulfil?
 
We want to contribute to a better understanding of researcher practices with regard to uploading open data and gives recommendations on how data centres could help facilitate data sharing and data re-using practises.
Theoretical framework
[bookmark: _CTVP0012879a45e474e49c7acb9feeda91696d2][bookmark: _CTVP0010151ac16ada344a18968576df6d86657][bookmark: _CTVP0011c06c2780fa242bd88dc6a55c7f9a920][bookmark: _CTVP0011be5151d6eff484bb17890d86a26cd37][bookmark: _CTVP0016f78db0a7b5b4f7ca0c800833af73c77]Open science practices are not yet a default. Studies show that researchers have diverse understandings of the concept of openness (Levin and Leonelli 2017). Among other issues, they are concerned about data ethics and rights (Ünal et al. 2019). Moreover, researchers are influenced by their communities and external factors like research policies (Kim and Stanton 2016; Linek et al. 2017; Kim and Nah 2018). A concern often stated is that researchers lack explicit guidelines and best practices to efficiently and quickly manage their data for further reuse. Professional data curation centres and libraries support researchers with data management plans, guidelines and search platforms, new programmes are established to prepare institutes for their new role and satisfy researcher needs (Read et al. 2019; Koltay 2019; Si et al. 2019). The facilities provide support and are responsible for long-term research data curation. As such, data scientists developed quality standards applicable for any data to be professionally stored (Rat für Sozial- und Wirtschaftsdaten 2016). However, not any research data can be stored in those centres – for example data from other disciplines or small studies. Researchers practicing open science switch to other open repositories. The website re3data[footnoteRef:3] gives an overview of research data repositories and helps scientists find appropriate services according to their needs and discipline. They do not benefit from the centre’s support and quality check. However, the developed quality standards might be applicable for online data sets and researchers might be aware of good standards. The following study aimed at proving these assumptions and used a heuristic approach to develop and analyse quality criteria for educational research data sets.       [3:  https://www.re3data.org ] 


Methodology
Quality criteria for research data sets were developed based on standards by the research centre for educational research (guidelines and interview with staff), additional open science principles like those set by the FAIR initiative[footnoteRef:4] and as well own criteria that we consider relevant for proving research data appropriateness for a researcher.   [4:  https://www.go-fair.org/go-fair-initiative ] 


We choose Zenodo[footnoteRef:5], an OpenAIRE project funded by the EU, which is currently one of the most well-known and interdisciplinary repository for storing any research-related data like publications, white papers, instruments and generated data.   [5:  https://zenodo.org ] 

Results & Discussion 
The study approach was in June 2019 and the search at Zenodo resulted in 49 uploaded research data sets found with the keyword “education”. We checked the data sets manually according to their topical scope and excluded 20 studies that did not fit the educational field, i.e. the studies did not investigate education as research topic, or that included too less information to judge the scope. This resulted in 29 data sets which we included in the analysis.    

Open licences at Zenodo are default, we only had one restricted data set. The most striking aspect regarding information on data sets is its presentation. Research data centres apply structured and controlled vocabulary on their archived data sets. Information on methods and target group sample are shown in specific metadata fields. This information is collected by data scientists and in the best case managed together with the researchers before their study starts. Zenodo offers metadata fields, which researchers do fill out, but only a few fields allow specific information relevant to describe research data. We will discuss relevant fields in the full paper as well publish our research data.      
Conclusion 
[bookmark: _CTVP001a1e84e6d123d478488ff2436b337883b][bookmark: _CTVP001e7ab7620b7c84cc28418fdf2f5eb4f6d]We analysed open online data sets from educational research and the appropriateness of quality criteria from a research data centre. Many criteria are highly relevant for finding good research data and reusing it. Most of the criteria a research centre applies are adaptable for open online repositories. Criteria like transcription rules properly set are hard to adapt as they need manually proof. At the data centre, data scientists, with advice from researchers, evaluate this quality criterion. We recommend data centres to make their standards transparent for researchers and to offer standard protocols to describe research data in open repositories. A first attempt is done with projects on domain research protocols[footnoteRef:6] that we will introduce in our paper (Science Europe 2018). Here, data centres and libraries might need to work on common efforts as research data management will face future challenges when researchers start fully adopting open science principles and funders require data sharing without exemption. As Timmermann says: “Research data management is a broad and complex field with many actors involved. It needs collective efforts by all actors to work towards aligned policies that foster Open Science” (Timmermann 2019).   [6:  https://www.dipf.de/en/research/current-projects/domain-data-protocols-for-empirical-educational-research ] 
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