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Abstract  
In 2016 the international research group for implementation of the scientific survey on DL (Data 
Literacy) and RDM (Research Data Management) were established [1]. Convinced that the RDMS 
(Research Data Management Survey) was both timely and necessary, a team of researchers from the 
ULSIT (University of Library Studies and Information Technologies) joined the international scientific 
group and conducted the research in 2017 [2]. In the period of March-May 2018, the RDMS was 
replicated in UCTM (University of Chemical Technology and Metallurgy) in Sofia and in SHU 
(Konstantin Preslavsky University of Shumen). The general aggregation consists of 108 effectively 
surveyed lecturers and doctoral students. For the goals of this paper we interpreted the findings from 
four of the 26 questions, addressed to the: Collaboration, Data Sharing and Open Access Practices; 
Metadata and Tagging of Datasets; Data Management Plans: Issues and Awareness and Training 
Requirements. We aimed our analysis at obtaining information on the differences in practices and 
perceptions across the subject disciplines of respondents – between representatives of the Social 
Science and Humanities (ULSIT and SHU) and those from Natural and Engineering Sciences 
(UCTM). The research, which found gaps in understanding of data management best practices, 
provides recommendations for data literacy training to be provided in the near future and advocacy 
programmes can be developed to promote OA (Open Access) to research data. 
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1 INTRODUCTION  
Nowadays scientific research is more data intensive and collaborative than in the past, thus positioned 
the research data literacy of researchers as extremely important issue. According to Schneider [3] DL 
(Data Literacy) or RDL (Research Data Literacy) are dimensions of information literacy that are 
dedicated to the creation, management, and reuse of research data. RDL is defined as a subfield of 
RDM (Research Data Management), which is concerned with processing of all types of raw or primary 
data that are created along every research process. RDM is about the organisation of data, from its 
entry to the research cycle through to the dissemination and archiving of valuable results [4]. It 
consists of a number of processes such as the design and creation of data, storage, security, 
preservation, retrieval, sharing, and reuse [5]. Storage, organization, and access of data and data sets 
for reuse provides many advantages such as efficient use of the limited resources, repeatability, and 
verification of the research, and the use of data for different purposes [6]. DL and RDM skills are 
crucial to ensuring data quality, integrity, shareability, discoverability, and reuse over time [7]. 
According to Research Data Primer, developed by the US NISO (National Information Standards 
Organization), DMP (Data Management Plan) should include a description of all types of data, a 
description of all types of metadata and policies used, plans for archiving and preservation, and a 
description of resources required for data management [8]. The European Commission has developed 
a set of guidelines for data management in order to help researchers make their research data FAIR -
findable, accessible, interoperable and reusable [9].  

2 THE AIM AND METHODOLOGY 
In 2016 the international research group for implementation of the scientific survey on DL and RDM 
were established [1]. In RDMS (Research Data Management Survey) online questionnaire there 
were 26 questions to collect data on: researcher information, e.g. role, discipline, gender and 
experience; data sharing practices, concerns; familiarity with data management practices; and 

Proceedings of EDULEARN19 Conference 
1st-3rd July 2019, Palma, Mallorca, Spain

ISBN: 978-84-09-12031-4
0932



policies/challenges including knowledge of metadata and training (available at: 
https://inlitas.org/survey/index.php/ 493475?newtest=Y&lang=en). Convinced that the RDMS was 
both timely and necessary, a team of researchers from the ULSIT (University of Library Studies and 
Information Technologies) joined the international scientific group and conducted the research in 
2017 [2]. In the period of March-May 2018, the RDMS was replicated in UCTM (University of 
Chemical Technology and Metallurgy) in Sofia and in SHU (Konstantin Preslavsky University of 
Shumen). The general aggregation consists of 108 effectively surveyed lecturers and doctoral 
students. These new sets of data gave a chance to make comparisons and to stimulate inter-
institutional dialog and collaboration for needed improvements.  

For the goals of this paper we use only purposeful selected data. We interpreted the findings from 
four of the 26 questions, addressed to the: Collaboration, Data Sharing and Open Access Practices; 
Metadata and Tagging of Datasets; Data Management Plans: Issues and Awareness and Training 
Requirements. We aimed our analysis at obtaining information on the differences in practices and 
perceptions across the subject disciplines of respondents – between representatives of the Social 
Science and Humanities (ULSIT and SHU) and those from Natural and Engineering Sciences 
(UCTM). 

IBM SPSS Statistics 19 was used to code and analyse the dataset, descriptive statistics and chi-
square tests, at 0.05 significance level, were conducted to find out distinctions between researchers’ 
behaviour in data management by different professional areas such as H/S Sciences (Humanities 
and Social Sciences), on the one hand, and N/Е Sciences (Natural and Engineering Sciences), on 
the other hand. The graphs were created using MATLAB.    

3 RESULTS 

3.1 Demographics 
Survey responses totalled 108: 57.4% were H/S Sciences representatives and 42.6% were N/Е 
Sciences representatives. Out of 108 respondents, 72.2% were female and 26.9% were male. 1 
respondent marked “Don’t want to disclose”. Most of the participants were ages 36-45 (32.4%). This 
is followed by those in the age range of 56-65 (25.9%) and 46-55 (22.2%). 13.9% were between the 
age of 26-35 and 3.7% were over 65 years old. 2 respondents marked “Don’t want to disclose”. 
Research experience of the respondents were as follows: 5-10 years (17.6%), less than 5 years 
(22.2%), more than 20 years (28.7%), between 11-15 (14.8%) and 16-20 years (15.7%). 1 
respondent indicated “I have never been involved in research” option.  

3.2 Findings about Collaboration, Data Sharing and Open Access Practices 
This part of the study aims to address the following question: What are the typical behaviours of 
university researchers from H/S Sciences and N/Е Sciences in the context of data sharing, 
collaboration and open access to data? Most researchers reported that they collaborate and share 
data with colleagues in the same team (64.8%), other institutions (63.9%), and same university 
(60.2%). Statistically significant associations were revealed between collaboration and data sharing 
attitudes and researchers’ discipline in some aspects. Researchers from N/Е Sciences tend to 

partner in the same team more intense than those from the H/S Sciences – 2(1) = 8.573, p = 0.003. 
Almost half of the researchers (49.1%) claimed that they share their data to everyone, followed by 
request availability (44.4%), and research team availability (35.2%). The positive attitudes towards 
open access practices are more widespread among specialists from H/S Sciences compared to 
another group, although the differences are not statistically significant (Table 1). 
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Table 1. Availability of researchers’ own data  

Which of the following applies to your research data? H/S Sciences N/Е Sciences Total 

 N % N % N % 

My data is openly available to everyone 32 29.6 21 19.4 53 49.1 

My data is openly available only to my research team 20 18.5 18 16.7 38 35.2 

My data is available openly upon request 25 23.1 23 21.3 48 44.4 

My data has restricted access 13 12 7 6.5 20 18.5 

My data is not available to anyone else 1 0.9 1 0.9 2 1.9 

Researchers pointed out many concerns regarding opening their data for public access such as lack 
of policies and rights protection (30.6%), especially H/S Sciences professionals (20.4%); misuse of 
data (25%); legal and ethical issues (23.1%), etc. The number of researchers who have no concerns 
for sharing their data is 50% (Table 2). 

Table 2. Researchers’ concerns for sharing their data  

Do you have any concerns for 
sharing data with others? 

H/S 
Sciences 

N/Е 
Sciences Total 

N % N % N % 

No concerns 30 27.8 24 22.2 54 50 

Fear of losing the scientific edge 8 7.4 5 4.6 13 12 

Legal and ethical issues 13 12 12 11.1 25 23.1 

Misuse of data 16 14.8 11 10.2 27 25 

Misinterpretation of data 5 4.6 2 1.9 7 6.5 

Lack of resources 4 3.7 2 1.9 6 5.6 

Lack of policies & rights protection 22 20.4 11 10.2 33 30.6 

Data outline a consensus among researchers about institutions responsibility for costs for storage and 
public access to their data created: university (58.3%), national agency (54.6%), and funding body 
(52.8%). Only 18.5% claimed that it should be researchers or the own team. The majority of 
respondents think that research data should be stored at the researchers’ own universities for long 
term access (63%), mostly humanitarians and social scientists. An external paid storage is the least 
preferred option of 12%. 

The group of questions refers to obtain information about respondent’s familiarity with and views on 
OA (Open Access). On the base of strongly agree and agree answers it could be said that many 
researchers are familiar with the OA requirements – 69.5% and comfortable and willing to share RD 
(Research Data) – 72.2%, but only 38.9% foresee no problems with sharing RD and 60.1% note 
potential data ethics issues. As can see from Fig. 1, the researchers from the H/S Sciences are more 
familiar with OA requirements (41.7%) and feel comfortable to share RD (44.4%) than other scientists, 
who give 27.8% and 27.8%, respectively. The first one raises data ethics issues more intensively as 
well – 38.9% vs. 21.3%. 
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Figure 1. Familiarity with and views on OA by discipline 

3.3 Findings about Metadata and Tagging of Datasets  
Most researchers rarely or never use metadata standard for tagging data (61.1%), systems for version 
control (59.2%), datasets tagged with standard metadata (57.4%) or own/in-house tags metadata 
(56.4%). Working with data in the public domain (86.1%) and citing research data (84.3%) are among 
the most popular research practices (Table 3). 

Table 3. Metadata practices  

How often do you practice the 
following? 

Almost 
always Often Some-times Rarely Never 

 N % N % N % N % N % 
Using metadata standard for 
tagging data 

10 9.3 12 11.1 20 18.5 17 15.7 49 45.4 

Using own/in-house tags & 
metadata 

12 11.1 12 11.1 23 21.3 17 15.7 44 40.7 

Using datasets tagged with 
standard metadata 

9 8.3 15 13.9 22 20.4 15 13.9 47 43.5 

Using file naming 
convention/standard 

19 17.6 30 27.8 23 21.3 10 9.3 26 24.1 

Having different version of the 
same dataset 

13 12 19 17.6 28 25.9 18 16.7 30 27.8 

Using systems for version 
control 

7 6.5 15 13.9 22 20.4 28 25.9 36 33.3 

Citing research data 64 59.3 27 25 8 7.4 4 3.7 5 4.6 

Working with data in the public 
domain 

63 58.3 30 27.8 11 10.2 4 3.7 - - 

Working with data with restricted 
access 

12 11.1 23 21.3 35 32.4 22 20.4 16 14.8 

The results, visualized on Fig. 2, confirm that the majority of specialists from humanities/social 
sciences and natural/engineering sciences rarely or never apply the metadata techniques (the highest 
values of the chi-square tests are presented, although p > 0.05). 
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Figure 2. Metadata practices by discipline  

Approximately half of the researchers are uncertain or not familiar with the metadata practices (41.6%) 
and 91.7% of them hesitate or do not know whether their university has a prescribed metadata set. 
However, 64.8% of the respondents express an opinion on the benefits of formal training on metadata 
for RDM (Table 4).  

Table 4. Familiarity with metadata 

Familiarity with metadata 
Yes Uncertain No 

N % N % N % 
Familiar with metadata 63 58.4 9 8.3 36 33.3 

Formal training on metadata useful for RDM 70 64.8 35 32.4 3 2.8 

My university has a prescribed metadata set 9 8.3 80 74.1 19 17.6 

Table 5 and 6 present descriptive statistics and associations between researchers’ familiarity with 
metadata applications by discipline. Metadata familiarity and positive attitudes towards formal training 
on metadata are higher in H/S sciences vs. N/E sciences. 

Table 5. Familiarity with metadata by discipline 

Familiarity with metadata H/S Sciences N/Е Sciences 
Yes Uncertain No Yes Uncertain No 

N % N % N % N % N % N % 
Familiar with metadata 46 42.6 3 2.8 13 12 17 15.7 6 5.6 23 21.3 

Formal training on 
metadata useful for RDM 50 46.3 11 10.2 1 0.9 20 18.5 24 22.2 2 1.9 

My university has a 
prescribed metadata set 6 5.6 45 41.7 11 10.2 3 2.8 35 32.4 8 7.4 

Table 6. Associations between researchers’ familiarity and metadata practices  

Statistically significant association with Value 

Researchers’ 
discipline 

Familiarity with metadata 2(2) = 15.088; p = 0.001 

 Formal training on metadata would be useful 2(2) = 16.000; p = 0.000 
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3.4 Findings about Data Management Plans: Issues and Awareness 
One of the aims of this ongoing study is to understand: What are the typical behaviours of researchers 
from H/S Sciences and N/Е Sciences with regard to research data management plan? Many of the 
researchers are unfamiliar with a DMP: 75% are uncertain about the availability of a DMP in their 
institution, 76.9% do not use a DMP for their past research, and 75% – for their current research. 
However, 44.4% state that a DMP helps researchers in managing research data. The beliefs about 
usefulness in managing research data are stronger among humanitarian- and socially oriented 

researchers than others – 2(2) = 12.307, p = 0.002, even though as a whole unawareness about DMP 
is observed in both professional fields. 

Researchers demonstrate strong agreement or agreement that: RD sets should be stored beyond the 
lifetime of the project (87%), every university should have a DMP (84.2%), every university should 
have a prescribed metadata set for uploading data into the repository (80.5%), and the university 
should recommend and use standard FNS (File Naming System) (80.5%). There are some differences 
between two groups in relation to RDM and DMP although the associations are not statistically 
significant (p > 0.05). Professionals from H/S Sciences believe to a greater extent that RDM and DMP 
have an important role in the research activities than those from N/Е Sciences (Fig. 3). 

 
Figure 3. Opinions about RDM and DMP by discipline 

3.5 Findings about Training Needs and Requirements  
Respondents also were asked to indicate their opinion about the training needs and requirements 
regarding research data management. It is worrying that 71.3% of researchers did not have any formal 
training in RDM such as DMP, metadata, consistent file naming, version control of data sets, data 
citation styles, etc. (Table 7). 

Table 7. Training received 

Have had a formal training 
H/S 

Sciences 
N/Е 

Sciences Total 

N % N % N % 
Data Management Plan 2 1.9 - - 2 1.9 
Metadata 2 1.9 2 1.9 2 3.7 
Consistent file naming 1 0.9 2 1.9 3 2.8 
Version control of data sets 1 0.9 2 1.9 3 2.8 
Data citation styles 19 17.6 12 11.1 31 28.7 
No 43 39.8 34 31.5 77 71.3 
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However, survey data show that almost every second respondent is willing to receive formal training in 
RDM: DMP – 66.7%, metadata – 51.9%, version control of datasets – 49.1%, data citation styles – 
45.4%, and consistent file naming – 43.5%. There are statistically significant differences between two 
groups regarding willingness for training on metadata, consistent file naming, version control of data 
sets, and data citation styles that is generally higher among researchers from the H/S Sciences 
compared to those from N/Е Sciences (Table 8). 

Table 8. Associations between researchers’ attributes and RDM willingness for training  

 RDM willingness for training Value 
Researchers’ 
discipline 

Metadata 2(1) = 17.862; p = 0.000  
Consistent file naming 2(1) = 12.530; p = 0.000 
Version control of data sets 2(1) = 11.139; p = 0.001 
Data citation styles 2(1) = 12.021; p = 0.001 
No, I am not interested 2(1) = 5.120; p = 0.024 

4 CONCLUSIONS 
In the research paper we examine the current state of data literacy, data sharing and reuse 
perceptions and practices among researchers from three Bulgarian universities, namely ULSIT, UCTM 
and SHU. Overall, the study indicates a lack of researcher capability in managing and sharing 
research data, evidenced by e.g., poor familiarity with OA requirements, metadata and tagging, DMP, 
file naming systems and version control implementation. The research, which found gaps in 
awareness and understanding of data management best practices, revealed the need for more 
research and training in all aspects of RDM for the whole surveyed population. The survey results find 
out some differences in practices and perceptions across the subject disciplines of respondents – 
between representatives of the Social Science and Humanities (ULSIT and SHU) and those from 
Natural and Engineering Sciences (UCTM). Some specific details in terms of researchers’ behavior 
are following:   

• The positive attitudes towards OA practices are more widespread among researchers from H/S 
Sciences compared to N/Е Sciences researchers; 

• H/S Sciences researchers pointed out many concerns regarding opening their data for public 
access such as lack of policies and rights protection, misuse of data, legal and ethical issues 
etc., compared to N/Е Sciences researchers; 

• Researchers from N/Е Sciences tend to partner in the same team more intense than those from 
the H/S Sciences; 

• The majority of respondents from H/S Sciences think that research data should be stored at the 
researchers’ own universities for long term access; 

• The researchers from the H/S Sciences are more familiar with OA requirements and feel 
comfortable to share RD than N/Е scientists; 

• The H/S Sciences researchers consider data ethics issues more intensively than N/Е scientists 
– 38.9% vs. 21.3%; 

• Metadata familiarity and positive attitudes towards formal training on metadata are higher in H/S 
Sciences researchers vs. N/Е Sciences researchers; 

• The beliefs about usefulness in managing research data are stronger among H/S Sciences 
researchers than N/Е Sciences researchers; 

• Professionals from H/S Sciences believe to a greater extent that RDM and DMP have an 
important role in the research activities than those from N/Е Sciences; 

• Willingness for training on metadata, consistent file naming, version control of data sets, and 
data citation styles is generally higher among researchers from the H/S Sciences compared to 
those from N/Е Sciences.  
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The analysis of the findings resulted in the creation of the recommendations to be used as the basis 
for further reflection on the institutional RDM policy and the improvement of the Quality of Education 
Management System at the universities. 

In Bulgaria, the need of implementation of the RDM policy is connected with open data policy and the 
engagement to contribute in EOSC (European Open Science Cloud). It is underlined by two national 
strategies - NSDSR (“National Strategy for Development of Scientific Research in the Republic of 
Bulgaria 2017 – 2030: Better Science for Better Bulgaria”) and “Bulgaria National Roadmap for 
Research Infrastructure, 2017-2023” [10], [11]. The first recommendation of the NSDSR is for the 
Ministry of Education and Science to establish a policy of OA on the basis of the green model. This 
should encompass all research institutions that perform and/or disseminate fully or partially state-
funded research in order that the results of state-funded research are disseminated to the greatest 
extent possible [10].  

The systematized conclusions and recommendations from the conducted survey are provided to the  
stakeholders. Also, we are interested on the foreign best practices and from the national models for 
education on RDL [12]. It could be useful to design the appropriate data literacy training and advocacy 
programmes to promote OA to research data in the near future. 
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