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Abstract

In order to better understand the current state of data management education in multiple 

fields of science, this study surveyed scientists, including information scientists, about 

their data management education practices, including at what levels they are teaching 

data management, which topics they covering, and what barriers they experience in 

teaching these topics. We found that a handful of scientists are teaching data 

management in undergraduate, graduate, and other types of courses, as well as outside 

of classroom settings. Commonly taught data management topics included quality 

control, protecting data, and management planning. However, few instructors felt they 

were covering data management topics thoroughly, and respondents cited barriers such 

as lack of time, lack of necessary expertise, and lack of information for teaching data 

management. We offer some potential explanations for the existing state of data 

management education and suggest areas for further research.
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Introduction

Sound management of research data is of increasingly critical importance for science. 

Researchers have better tools to gather data, the magnitude of data collected has 

increased, and research reproducibility and accountability are of growing concern. 

Many funding agencies now require research data management plans (see Burwell, 

VanRoekel, Park and Mancini, 2013; European Commission, 2015; National Science 

Foundation, 2011; Wellcome Trust, 2010). Managing research data, including properly 

describing, archiving, preserving, and enabling access to data, furthers scientific 

discovery by facilitating data sharing and reuse by scientists (European Commission, 

2013; National Science Foundation, 2011; Strasser and Hampton, 2012).

At the same time, scientists are finding it difficult to manage data for a number of 

reasons. Studies cite several complex factors impeding data management, including the 

abundance of digital data (Porter, Hanson and Lin, 2012); limited access to datasets, 

poor data quality, and lack of metadata (Specht et al., 2015); lack of standardization in 

data description and formats (Volk, Lucero and Barnas, 2014); differences in 

researchers’ willingness to share data (Tenopir et al., 2015a); and a lack of proper data 

management education for scientists and researchers in the early phases of their careers 

(Jahnke and Asher, 2012).

This study provides a better understanding of the current state of data management 

education, with an international survey of scientists from multiple disciplines who teach 

data management. We asked about their data management education practices and 

addressed the following research questions:

 RQ1: Are scientists teaching data management topics to undergraduate, 

graduate, or other students?

 RQ2: What data management topics are being covered and do instructors feel 

the coverage is adequate?

 RQ3: Are information scientists more likely to teach certain data management 

topics than other teachers of science?

 RQ4: What are the barriers to teaching data management topics?

The Case for Data Management Education

Proper data management yields important benefits for scientists. It enables continued 

access to data for future scholarly research and communication, and saves time and 

resources that might otherwise be spent in duplicate data gathering efforts (Doucette and 

Fyfe, 2013; Shearer, 2010). Several funding agencies around the world, including in the 

United States, Australia, and Europe have recently stressed the importance of sound 

data management (Australian Government, 2007; Burwell et al., 2013; European 

Commission, 2015; Green et al., 2015; NSF, 2011; Wellcome Trust, 2010).

Managing large amounts of data that are available in different formats, however, is a 

complex and elaborate process and easier to mandate than to accomplish. Data 

management involves implementing standard scientific practices for accurate data 

collection, documentation, processing, analysis, and storage throughout the entire data 
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lifecycle (Strasser, Cook, Michener, and Budden, 2012), as shown in Figure 1. The rules 

for data collection, processing, and analysis vary across individual disciplines due to 

differences in research methods, and there is often a lack of understanding among 

researchers about acceptable practices of data management in disciplines that are 

outside a researcher’s field (Coates, 2014).

Figure 1. Data lifecycle by DataONE1.

Data management challenges stem from the disparity of knowledge regarding best 

practices in data management among scientists. Research indicates a lack of 

understanding of core data management skills, such as citing datasets, creating 

metadata, archiving and preserving of data, and data sharing mechanisms among young 

scientists at the undergraduate and graduate level (Carlson et al., 2011). Even faculty 

members admit to having a gap in their knowledge of topics related to data management 

education at their institutions (Carlson et al., 2011). One study of science faculty at a 

teaching-centred university found that half (50%) of the survey respondents lacked 

confidence in their data management skills, and many needed guidance on topics such 

as creating metadata and writing data management plans (Scaramozzino, Ramírez and 

McGaughey, 2012).

Information scientists and librarians sometimes bridge this knowledge gap. In a 

recent study of academic libraries in North America 29.7% offer their faculty or 

students some sort of assistance with data management, which can include reference 

support for finding and citing data, consulting on data management plans, creating or 

transforming metadata, and other types of data management support (Tenopir et al., 

2015b).

Undergraduate education is a period where students work directly with their 

instructors and learn core skills of the research process that they will be expected to 

possess as graduate students and as working researchers, including data collection, 

writing literature reviews, and analysis, interpretation, and presentation of data. 

According to Mooney et al. (2014), it is therefore extremely important at this stage for 

1 See: https://www.dataone.org/best-practices 
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them to learn the best practices of data management as a part of their undergraduate 

research experience.

Strasser and Hampton (2012), in a recent study of instructors across ecology 

departments at 48 academic institutions, found that many data management topics are 

not being covered at the undergraduate level. Some of the reasons cited for the absence 

of such instruction include lack of time, resources, and instructor knowledge. Ecology is 

an archetype of a highly interdisciplinary field that is data intensive and for which data 

repositories exist. Therefore, education in ecology could be seen as an exemplar of the 

state of data management education in the sciences.

The Strasser and Hampton (2012) study focused on understanding instructor and 

course characteristics, data management education in courses, and perceptions of 

instructors on the importance of data management topics. Survey results indicated that 

100% of the instructors who were also active researchers had been encouraged to share 

data, 84% had engaged in data sharing, and 71% had reused data from others at some 

point in their careers. Instructors who placed more importance on data management in 

their own research also valued data management for undergraduate students. Quality 

assurance was the most commonly taught data management topic, addressed in 42% of 

the courses.

The current study expands on Strasser and Hampton (2012) by expanding the scope 

to multiple fields of science, including information science. This study is part of the 

National Science Foundation (NSF) sponsored DataONE project and focuses on 

scientists who also are educators teaching data management topics. The study asks 

about the variety of topics being taught, the barriers to teaching data management, and 

educators’ satisfaction in teaching data management. The results of the study contribute 

to identifying best practices in data management education, as well as barriers that must 

be overcome.

Previous Studies of Data Management Education

Scientists rarely receive training in data management and preservation issues (Heidorn, 

2011). This may be because there is a shortage of digital curation professionals with the 

skills required to train young scientists in the appropriate methods and procedures of 

digital curation (Poole, 2014).

Previous studies indicate that data management education is lacking at the graduate 

level. A study of civil engineering graduate students at the University of Minnesota 

found that most received little data management education and many learned the topics 

through informal modes of communication (Johnston and Jeffreys, 2014a). A survey of 

graduate students in the field of environmental sciences found that most had not taken 

courses in information sciences or advanced data analysis, and lacked both the 

computational skills necessary for analysing large data sets and experience in creating 

metadata (Hernandez, Mayernik, Murphy-Mariscal and Allen, 2012).

Although there is little evidence of data management being taught in science courses 

at the undergraduate level, cases exist of data management skills being taught as part of 

an undergraduate research laboratory course (Miller et al., 2013), and as a one-hour 

course for chemistry majors (Reisner, Vaughn and Shorish, 2014). The University of 

Sydney introduced electronic notebook keeping and data curation skills in 

undergraduate biochemistry and molecular biology courses (Johnston, Kant, Gysbers, 

Hancock and Denyer, 2014).

Within library and information science departments, a number of programs in data 

management and data curation have been developed with a variety of approaches for 
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educating students (Mayernik et al., 2014). A survey of 52 library and information 

schools in the United States and Canada found that 16 offered courses of data curation, 

while seven offered a specialization or concentration in data curation (Harris-Pierce and 

Liu, 2012). Another survey of 63 information science schools found programs for data 

professionals – including master’s degree programs, certificate programs, and 

concentrations with an emphasis on data – at 17 institutions (Varvel, Bammerlin and 

Palmer, 2012). A University of Illinois survey of Graduate School of Library and 

Information Science alumni who graduated with a master’s level certificate in Data 

Curation found that almost half were currently working in a position related to data 

curation, while most applied skills from the program in their current position 

(Thompson, Senseney, Baker, Varvel and Palmer, 2013).

This does not mean that all of those currently working as data professionals have 

taken courses in data curation during their graduate education, or are satisfied with their 

current skillset. Many current data professionals have come to their positions by 

‘accident’ and bring a variety of backgrounds and levels of experience with data to their 

current roles (Mayernik et al., 2014; Poole, 2014). Two studies found most academic 

libraries in the U.S. and Canada that are offering or planning to offer research data 

services (RDS) were reassigning existing staff to support these services (Tenopir, Birch 

and Allard, 2012; Tenopir et al., 2015b). A survey of librarians in the United Kingdom 

found that skills gaps were a major challenge for Research Data Management (RDM) 

services, with over half of library staff stating that they did not have the correct skillset 

(Cox and Pinfield, 2014). Lack of knowledge and levels of anxiety in one study of 

subject librarians were highest for data-related topics such as data lifecycles, data 

management plans, and data sharing plans (Bresnahan and Johnson, 2013). As libraries 

increasingly plan to offer data management and curation services and education to 

researchers, these findings suggest that continuing education and training for those staff 

members with data-related responsibilities may be essential (Tenopir et al., 2012; 

Tenopir et al., 2015b).

Some continuing education programs have been developed for information science 

professionals who suddenly find themselves with data curation responsibilities. Training 

opportunities, including consulting services and distance education courses, were 

developed for information professionals by a national research data archive in the 

Netherlands (Dillo et al., 2014). The University of Edinburgh EDINA project, in 

conjunction with the University of North Carolina – Chapel Hill, has developed a 

MOOC on data management skills for librarians2. Kafel (2012) details the creation of 

data management education tools for librarians, including professional development 

programs, an e-Science portal, and an active community of interest. Organizations may 

offer also offer internal training in research data curation issues, though Tenopir et al. 

(2012) found that only a quarter of academic libraries did offer RDS training for 

existing staff.

Data Management in the Curriculum

As with any emerging field, educators must explore and define the topics that will 

comprise a data management curriculum. Data management topics identified in 

previous research as potentially important for undergraduate and graduate education in 

the sciences include quality control and assurance; data types and formats; data storage, 

backup, and security; legal and ethical considerations; metadata creation; data sharing 

2 See: http://www.ed.ac.uk/news/2016/dataskills-010316 
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and reuse policies; programming skills and proper use of sensor technology; data 

archiving and digital preservation; and completion of data management plans 

(Hernandez et al., 2012; Johnston and Jeffreys, 2014b; Kafel, 2012; Strasser and 

Hampton, 2012).

Data management practices differ between disciplines and data management 

education will need to account for these differences. A survey of faculty in 50 graduate 

research programs in four disciplines related to biomedical sciences designed to assess 

levels of agreement for possible topics in a responsible conduct of research (RCR) 

curriculum found less than 50% agreement among respondents on topics such as data 

sharing and data retention practices (Kalichman et al., 2014). Faculty members in Kafel 

(2012) recommended the addition of real life research case studies from a range of 

science, health science, and engineering disciplines to a data management curriculum.

For data curation professionals, curriculum development should take into account 

real-world data position requirements. Here, technical skills, including those related to 

repository creation and maintenance, were emphasized frequently (Cox and Pinfield, 

2014) as were skills related to the organization and management of data, such as 

appropriate metadata creation (Mayernik et al., 2014). Among other desired skills were 

those related to data use, including knowledge of copyright, open access, and proper 

citation of data (Cox and Pinfield, 2014). Knowledge of current data curation trends was 

also mentioned (Thompson et al., 2013), and related to this, knowledge of existing 

repositories (MacMillan, 2014), as well as funders’ current data management policies 

and the creation of appropriate data management plans (Antell et al., 2014). Specific 

skills needed by data professionals may vary by role or position. Lyon, Mattern, Acker, 

and Langmead (2015), in a recent curriculum mapping study, found that some skills – 

including understanding of researcher perspective, knowledge of metadata standards 

and schema, competence with statistical/analysis software, and knowledge of 

disciplinary data – were required in for all data science roles under investigation, while 

other skills varied by position. For example, librarian roles typically required 

knowledge of funding agency data requirements, while other roles did not.

Methodology

The purpose of this study is to investigate the existing state of data management 

education from the perspective of scientists globally who actively engage in teaching 

data management.

Data for this study come from questions that are a subset of a larger worldwide 

survey of data management practices and opinions among scientists (Tenopir et al., 

2015a). Participants in this survey included research scientists and science faculty 

working in academic institutions, research organizations, federal agencies (e.g., Oak 

Ridge National Laboratory, National Aeronautics and Space Administration [NASA], 

National Center for Ecological Analysis and Synthesis), and non-profit organizations in 

the hard sciences (atmospheric science, biology, geology, hydrology, etc.), social 

sciences, humanities, and law. The survey was administered using Qualtrics software 

and distributed by DataONE team members via email to deans, department 

chairpersons, and research directors at academic institutions and research organizations 

worldwide. The email contained a link to the survey questionnaire, which these contacts 

were asked to forward to faculty, lecturers, post-doctoral research associates, graduate 
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students, undergraduate students, and researchers within their organizations. The survey 

was also made available on several environmental science blogs and listservs.

Of the 1,015 respondents to the larger survey, 134 indicated that they teach data 

management. These 134 were given an additional set of questions specifically related to 

teaching data management. This paper is based on the analysis of responses to these 

teaching-related questions. Appendix A contains the subset of questions analysed in this 

paper. The core survey is available at Tenopir et al. (2015a). Data for this study were 

collected from October 17, 2013 through March 19, 2014. The survey was approved by 

the (authors’ institution’s) Institutional Review Board for Human Subjects. Respondents 

were allowed to skip any question, so not all 134 answered every question. Analysis of 

each question is based on the number of responses for that question.

Data Analysis and Results

Of the 130 respondents who provided data about their location, most were located in 

North America (53.8%), followed by Europe (16.2%), Africa (10.8%), Asia (7.7%), 

South America (7.7%), and Australia/New Zealand (3.8%), as shown in Figure 2.

Figure 2. Geographic location of data management educators.

Most of the data management educator respondents reported their primary work 

sector was academic (78.8 %), followed by government (13.6 %), commercial (3.8 %), 

non-profit (2.3 %), and other (1.5%). This distribution is similar to the full survey, in 

which the majority of respondents reported their primary work sector as academic 

(80.5%) followed by government (12.7 %), commercial (2.6 %), non-profit (2.7 %), and 

other (1.6%) (Tenopir et al., 2015a).
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Figure 3. Primary work sector of data management educators.

The primary subject disciplines of a majority of the educator respondents differed 

from that of the full survey (Tenopir et al., 2015a). The largest primary subject 

discipline reported for data management educators was information sciences (17.6 %). 

This was followed by ecology (16.8 %) and environmental science (14.5 %), primary 

disciplines targeted by DataONE, which made up a large percentage of responses to the 

full survey (Tenopir et al., 2015a). Other primary subject disciplines reported by data 

management educators include agriculture and natural resources (9.9 %), social sciences 

(8.4 %), atmospheric science (5.3%), biology (5.3%), and medicine and health sciences 

(4.6%). No other primary subject discipline was reported by more than 4% of the 

respondents, as shown in Figure 4.

Figure 4. Primary subject discipline of data management educators.

Respondents were first asked whether their data management teaching occurs in 

courses, outside the classroom, or both. Next, respondents were given a list of data 

management topics, adapted from the earlier Strasser and Hampton study (2012) and 

asked to indicate which they include in their teaching in undergraduate, graduate, and 

other course settings, or outside the classroom. Nearly one quarter (24.8%) of 
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respondents reported that they teach data management exclusively within graduate, 

undergraduate or other types of courses, while more (31.6%) reported teaching data 

management exclusively outside the classroom. Over 40% teach data management both 

within and outside of courses (see Table 1).

Table 1. Teaching data management.

Data Management Teaching Frequency Distribution

In Courses 24.8% (n=33)

Outside the Classroom 31.6% (n=42)

Both 43.6% (n=58)

Data management instruction done by these respondents takes place least frequently 

at the undergraduate level (see Table 2). The most commonly covered data management 

topics at the undergraduate level are Quality Control (21.6%), File Management 

(20.1%), and Citing Data (19.4%), yet even these topics are covered by only about one-

fifth of the instructors.

Table 2. Data management topics and distribution.

Topics Undergraduate 

Courses

Graduate 

Courses

Other Types of 

Courses

Outside of 

Courses

Data Lifecycle 17.2% (n=23) 31.3% (n=42) 10.4% (n=14) 29.9% (n=40)

Data 

Management 

Planning

14.2% (n= 19) 32.8% (n=44) 13.4% (n=18) 36.6% (n=49)

Quality Control 21.6% (n=29) 41% (n=55) 12.7% (n=17) 45.5% (n=61)

File 

Management

20.1% (n=27) 29.9% (n=40) 11.9% (n=16) 39.6% (n=53)

Metadata 

Generation

16.4% (n=22) 23.1% (n=31) 9% (n=12) 40.3% (n=54)

Workflow 11.2% (n=15) 18.7% (n=25) 9% (n=12) 29.9% (n=40)

Protecting Data 14.9% (n=20) 27.6% (n=37) 8.2% (n=11) 43.3% (n=58)

Data Archiving 

and 

Preservation

9% (n=12) 26.1% (n=35) 9.7% (n=13) 35.8% (n=48)

Data Reuse 13.4% (n=18) 26.1% (n= 35) 9.7% (n=13) 29.9% (n=40)

Meta-Analysis 11.2% (n=15) 19.4% (n=26) 5.2% (n=7) 21.6% (n=29)

Citing Data 19.4% (n=26) 34.3% (n=46) 10.4% (n=14) 38.8% (n=52)

Other 2.2% (n=3) 4.5% (n=6) 3% (n=4) 5.2% (n=7)

More teaching of data management topics takes place in graduate courses (Table 2). 

The coverage of specific topics in graduate courses is similar to those taught at the 

undergraduate level. The most frequently taught topic at the graduate level is Quality 

Control (41%), followed by Citing Data (34.3%), Data Management Planning (32.8%), 

and Data Lifecycle (31.3%). No other topic is taught at the graduate level by more than 

30% of the respondents.

Data management topics are also taught in other formal education courses that 

perhaps do not lead to a degree. A few respondents indicated that they teach data 

management in courses other than undergraduate or graduate courses. The most 
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common topics in these ‘other’ courses are Data Management Planning (13.4%) and 

Quality Control (12.7%).

A number of respondents indicated they taught data management topics outside 

formal courses. Topics including Quality Control, Protecting Data, Metadata 

Generation, and File Management are taught by at least 40% of the total respondents 

outside of courses, while many other topics are taught outside of courses by one-third or 

more of the respondents (see Table 2).

The questions in the survey also focused on understanding opinions of educators 

about data management education. There is a divergence of opinion about whether 

instructors feel they are covering data management topics sufficiently. Only 9% feel 

they are covering the subject thoroughly and don’t plan to increase coverage, yet a vast 

majority imply that they could or should be covering topics more thoroughly (see Table 

3).

Table 3. Do you feel that you are covering these topics sufficiently?

Opinions Frequency Distribution

Yes, thoroughly (I wouldn’t add anymore) 9.1% (n=12)

Yes, but there is more that I could add 30.3% (n=40)

Yes, minimally 23.5% (n=31)

No, I should add more 34.8% (n=46)

No, and I don’t plan to add more 2.3% (n=3)

There is a range of reasons why data management is not taught sufficiently. 

Respondents were given a list of barriers to teaching data management and asked to 

indicate any they had experienced. The top three barriers to teaching data management 

topics reported by these respondents are: lack of time (51.5%); that data management is 

not the respondent’s area of expertise (39.6%); and lack of information to teach data 

management (30.6%) (see Table 4).

Table 4. Barriers to teaching data management.

Barriers to Teaching Data Management Frequency 

Distribution

There is no time to teach data management 51.5% (n=69)

I don’t have enough information 30.6% (n=41)

It is not my area of expertise 39.6% (n=53)

It is not appropriate for the level I teach 9.7% (n=13)

It isn’t relevant to the courses I teach 10.4% (n=14)

Students are getting this information in other ways 10.4% (n=14)

Other 14.2% (n=19)

Conclusion and Implications

Limitations arise from the fact that the sample size of this study is small (n=134) and 

represents a subsection of a volunteer sample. Due to the distribution method of the 

original survey it is impossible to represent a response rate, or to claim that this sample 

is representative of the entire population of data management educators. Further 

investigation is required in order to more closely assess the state of data management 
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education worldwide in all scientific disciplines. However, these results still provide 

useful insights and implications for science educators and those who work with science 

educators on data management topics. For instance, major barriers to effective data 

management education have been identified, as over half (51.5%) of the data 

management educators cite lack of time as one of the major barriers to teaching data 

management topics, and over 39% feel that, despite having responsibilities for data 

management education, they lack the necessary expertise to teach the topics at hand. 

Over 30% feel they don’t have enough information to teach data management topics.

Data management instruction assistance, such as that which can be provided by 

trained data managers or data librarians, can help science educators with both the lack 

of time and expertise barriers. The fact that over 17% of the data management educators 

in this survey reported their primary subject discipline as information science indicates 

that professionals with information expertise are already involved in teaching science 

data management topics. Collaborative teaching between trained data management 

experts and those with expertise in domain sciences can introduce data management 

topics into a variety of science classes. This expertise and collaboration may not be 

widely available in all settings. However, shared data education materials are being 

developed to assist science educators with the lack of expertise and lack of information 

barriers. For example the data management education modules available on the 

DataONE website3 were developed to be used by science educators in a variety of 

settings. Similarly, a guide has been created to assist those developing data management 

plans in which several potentially useful tools are identified for various stages of data 

management planning (Michener, 2015).

Our results are similar to those reported by Strasser and Hampton, in that this survey 

also found that lack of time is a major barrier for educators in teaching data 

management (Strasser and Hampton, 2012). However, in Strasser and Hampton, which 

focused exclusively on undergraduate ecology courses, the beliefs that data 

management topics were not appropriate for the level of the course being taught and 

these topics had or should have been covered by a lab section were also cited as 

barriers, while lack of instructor knowledge was cited by a smaller percentage of the 

respondents (Strasser and Hampton, 2012). While specific barriers to teaching data 

management may vary by environment and level of education, our findings indicate that 

the time devoted to data management in science education overall may be insufficient, 

and that the content of data management related courses and programs may be lacking. 

There is a need for more training and resources for data management educators 

themselves, as well as for the practicing scientists, faculty, and students who are being 

served by these instructors. The DataONE education modules are a good first step. 

Another approach being practiced in the United Kingdom is the introduction of research 

data management education for postgraduates in multi-partner doctoral training centres, 

such as the Doctoral Training Centre in Sustainable Chemical Technologies at the 

University of Bath (Pink, 2013).

The most common data management topics being taught at the graduate level and 

outside of formal courses are: quality control, citing data, and protection of data. This 

differs slightly from Strasser and Hampton, who also found that quality assurance was 

the most commonly taught topic at the undergraduate level, but that other common 

topics were data reuse, data sharing, and reproducibility of data (Strasser and Hampton, 

2012). Our review of the literature indicates that there may be differences in the priority 

assigned to specific data management topics across disciplines and across levels of 

education, and our results may be indicative of these differences. Additional research 

3 DataONE Education Modules: https://www.dataone.org/education-modules

IJDC  |  Peer-Reviewed Paper

https://www.dataone.org/education-modules


doi:10.2218/ijdc.v11i1.389 Carol Tenopir et al.   |   243

with data management educators and students could help determine whether data 

management topics being addressed in and outside of formal courses are appropriate to 

the needs of a specific population.

Data management education is an emerging practice, with a majority of those who 

do teach it offering only limited topics or coverage. Instructors indicate they do not feel 

comfortable teaching data management topics in which they lack expertise, and they 

lack the time to add data management topics to their existing courses or workloads. 

Much of data management education currently is occurring outside of a formal 

classroom setting. Quality control/quality assurance is one of the most important data 

management topics taught, mirroring good science practices to ensure the highest 

quality of data. However, topics such as creating metadata, archiving, and preservation 

still need more focus.

Awareness regarding best practices in data management is still in its infancy. The 

continued improvement of the state of data management education depends on the 

widespread implementation of policies related to creation of metadata, open access to 

data, data sharing, preservation, and archiving. Many mandates from government and 

private funding agencies have only recently been enacted, and many institutional 

libraries and research offices have just started focusing on good data management 

practices as they are now forced to consider long term data curation. It is perhaps not 

surprising that there is little data instruction, given that the culture of data sharing and 

reuse is still in its formative stages for many disciplines.

In some fields, subject data repositories have been available for decades; for others, 

they are a fairly new phenomenon. Some data repositories are institutional or subject 

silos with restricted access to data. Some steps are being taken to bridge disciplinary 

divides created by these silos. For example, specialized training workshops on best 

practices in data management to scientists and researchers are sometimes offered 

through libraries. Sharing data across institutions and across the boundaries of subject 

discipline is another important consideration impacting many data management topics. 

While this study focused on data management education in the natural sciences, it is 

important to note that data management is also becoming an increasingly important in 

the social sciences, arts, and humanities, and the data management education needs of 

researchers and information professionals working in these disciplines represents an 

area ripe for future research.

As data management and data sharing are growing concerns across all disciplines of 

science, the need for appropriate data management education at all levels of scientific 

education and training is increasing. Information science has taken a lead in this 

important area of teaching, but it must be a collaborative effort across the sciences. 

Increasing investment in data management education is needed to benefit scientists, 

educators, and ultimately, scholarship. With the increase in data management 

requirements by federal and other funding agencies, sound data management education 

is imperative.
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Appendix A:

Survey Instrument

Scientists and Research Data: Continuing to Build an Understanding of your Data 

Needs

You are invited to participate in an NSF-sponsored research study, in which the 

DataONE (Data Observation Network for Earth) organization is investigating how 

scientists work. Your responses will help us better understand how scientists manage 

their data, which will then allow DataONE to better serve their data management needs.

The questionnaire should take about 20 minutes to complete. In addition to 

demographic information, other questions relate to the data management practices of 

scientists, the data education practices of scientists who are also educators, and finally 

how your organization and how designated data managers are involved with your 

research data. As such, no sensitive items are included in our survey, and therefore we 

do not anticipate that your participation poses any more than minimal risk. Also, your 

responses will be recorded anonymously so that no one can link your responses to you 

personally.

Your participation in this research is voluntary, and you may decline to participate 

without risk. While it is useful to be complete in your responses to the survey, you may 

skip any questions, and you are free to withdraw from the study at any time.

If you have any questions about the study or procedures, please contact Dr. Carol 

Tenopir or Dr. Suzie Allard of the University of Tennessee. If you have questions about 

your rights as a participant, contact the Office of the Research Compliance Officer.

If you would like to keep a copy of this consent statement, you can save or print this 

page.

By proceeding to the survey I acknowledge that I have read the above statements, I 

am 18 years old or older, and I agree to participate.

<Core Survey>

First, we would like to ask you a few questions about yourself. 

1) Which one of the following best describes your primary work sector?

 Academic

 Government

 Commercial

 Non-profit
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 Other (please specify)

2) Which one of the following best describes your primary subject discipline?

 Agriculture and Natural Resources

 Atmospheric science

 Biology

 Business

 Computer science

 Ecology

 Education

 Engineering

 Environmental science

 Geology

 Hydrology

 Information science

 Law

 Medicine

 Physical sciences

 Psychology

 Social sciences

 Other (please specify)

3) Do you ever teach data management in courses or outside the classroom?

 Yes

 No

3A) You have indicated that you teach data management. Where does this teaching 

occur?

 In courses

 Outside the classroom

 Both

4) Which of the following data management topics do you teach? (For each topic, 

choose all that apply.)
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in an 

undergraduate 

course

in a 

graduate 

level course

in other 

types of 

courses

outside of 

courses

I don’t teach 

this topic

Data life cycle: the stages 

through which data passes 

from the inception of a 

research project to its 

conclusion   

Planning: Creating a data 

management plan to control 

how data are handled 

throughout the research 

project 

Quality control: making sure 

that data are accurate and 

there are no missing values 

or errors  

File management: types of 

files, file naming (such as 

assigning descriptive file 

names that indicate spatial 

and/or temporal information 

about the data) 

Metadata generation: 

descriptive information 

describing data 

characteristics and software 

used  

Workflows: detailed 

description, flow chart, or 

computer script of how raw 

data were transformed into 

final results  

Protecting data: backing up 

data, creating multiple 

copies in multiple locations

Data archiving & 

preservation: strategies for 

long-term accessibility of 

digital information

Data re-use: using data that 

was collected for one 

purpose, for a new or 

different purpose

Meta-analysis: statistical 

synthesis of results of 

separate studies

Citing data: how to give 

attribution and credit for 

data

Other data management 

topics  
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If you selected other, please specify

5) Do you feel that you are covering these topics sufficiently? (Choose only the one 

best answer.)

 Yes, thoroughly (I wouldn’t add any more.)

 Yes, but there is more that I could add.

 Yes, minimally

 No, I should add more.

 No, and I don’t plan to add more.

 No, I don’t cover them.

6) What barriers do you experience in teaching data management? (Choose all that 

apply.)

 There is no time to teach data management.

 I don’t have enough information.

 It is not my area of expertise.

 It is not appropriate at the level I teach.

 It isn’t relevant to the courses I teach.

 Students are getting this information in other ways. 

 Other (please specify)

End of Core Survey
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