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Abstract
Purpose – The study investigated teaching research data management (RDM) courses in higher learning
institutions (HLIs) in Tanzania to enable postgraduate students to work with their research data.
Design/methodology/approach – The study triangulated research methods. Postgraduate students were
investigated using survey questionnaires to learn about their needs and perceptions of the teaching RDM
courses in HLIs. Key informants (academicians, information and communication technologists and library
staff) were also investigated using in-depth interviews to explore their experiences and knowledge of teaching
RDM courses. SPSS statistical software was used for analysing quantitative data; qualitative data were
analysed thematically.
Findings – A total of 70 questionnaires were distributed to postgraduate students with a returning rate of 44
(69%). On the other hand, 12 key informants were interviewed. A low level of RDM literacy was revealed among
38 (86%) respondents. Most respondents 40 (91%) reported the need for HLIs to start teaching RDM courses. A
lack of skills and knowledge in teaching RDM courses was revealed among key informants. The competency-
based, adaptive and constructive teaching techniques were selected for teaching RDM courses, whereas
intensive training and online tutorials were revealed as teaching formats.
Research limitations/implications – This study focused on teaching RDM courses in HLIs. The survey
questionnaires were distributed to all 2nd year postgraduate students, however, the findings cannot be
generalised to all postgraduate students due to the response rate obtained. The findings obtained from key
informants can also not be used as a basis for generalization across HLIs.
Practical implications – This study concluded that postgraduate students need to be well equipped with
skills and knowledge on RDM and its related concepts; teaching RDM courses should be regarded as a
continuous programme for benefit of students, researchers and the community at large.
Social implications – Appropriate teaching of RDM courses among students not only ensures that students
meet the funders’ and publishers’ requirements, but also encourages students to store and share their research
among researchers worldwide; thus increasing collaboration and visibility of the datasets and data owners
through data citations and acknowledgements.
Originality/value – This is a comprehensive study that provides findings for HLIs to teach RDM courses in
HLIs, especially for postgraduate students. The findings revealed the need for teaching RDM courses in HLIs.
The study provides the basis for further RDM research in HLIs and research institutions.
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institutions, Research data management courses
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Introduction
The development of research data as a key source of information is now becoming apparent;
thus, to take advantage of this revolution, students and researchers in higher learning
institutions (HLIs) need to be trained in research data management (RDM) and related fields.
Research data are defined as the output from any systematic investigation that involves a
process of investigation, experiment or testing of a hypothesis, as well as from artefacts of
cultural heritage (Pryor, 2012; Nielsen and Hjørland, 2014). Lewis (2010) defined RDM as the
processing of all types according to raw materials, which is created along every research
process. Research data is increasingly recognised as a vital resource whose value needs to be
preserved for future research (Perrier et al., 2017); and thus, it places a huge responsibility on
HLIs to teach RDM courses. Students in HLIs are always working with research data and
data management in different ways (Radecki and Springer, 2020); however, formal education
in RDM is very rare at the university level (Whitmire, 2015; Wiljes and Cimiano, 2019).

Studies indicate the need for teaching RDM concepts and practices to enable students to
apply new methods of managing their research data very (Tammaro and Casarosa, 2014;
Carlson and Bracke, 2015; Whitmire, 2015; Pasek and Mayer, 2019; Perrier et al., 2017; Wiljes
and Cimiano, 2019; Yang and Li, 2020). There is a larger gap in understanding graduate
students’ RDM needs (Pasek and Mayer, 2019). In this regard, HLIs need to teach RDM courses
to ensure students meet their RDM needs in all stages as specified in the research data life cycle
(Schneider, 2013). According to Wiljes and Cimiano (2019), the main aim of teaching RDM
courses in HLIs is to enable students to apply the contents of the courses in their research work.

Teaching RDM courses is gaining importance worldwide as it ensures data quality,
integrity, shareability, discoverability and reuse of data over time (Henderson and Corry,
2021; Perrier et al., 2017; Wiljes and Cimiano, 2019). For example, the Oregon State University
(OSU) has established a RDM course that is open to graduate students from all disciplines
without any prerequisites and is taught by the libraries’ data management specialists.
Curricular materials are drawn from existing resources where possible, but much of the
lecture and computer laboratory content was developed from scratch (Whitmire, 2015).
Syracuse University developed a program “to train students with knowledge and skills in
collecting, processing, managing, evaluating, and using data for scientific inquiry, the project
known as Science Data Literacy” (Qin and D’ignazio, 2010). Schneider (2013) adds that
forthcoming generations of students of almost all disciplines will have to work with their
research data in systematic and scientific ways.

Studies identified gaps based on the lack of teaching RDM courses in HLIs. O’Reilly et al.
(2012) explain that researchers do not undergo any training, which leads to unreliability,
inaccessibility and short lifespan of their data and data management in general, and they do
not receive any help on how to manage their data (Buys and Shaw, 2015). This means that
they learn as they go, unsystematically, during their day-to-day research work (Fear, 2011;
Peters and Dryden, 2011). On the other hand, research indicates a lack of knowledge and skills
in RDM, from data generation to data storage and sharing (Perrier et al., 2017; Wiljes and
Cimiano, 2019; Henderson and Corry, 2021).

Lack of competencies, lack of practices and perceptions of data use, range of data sharing
and data type, as well as incorrect researchers’ perceptions toward RDM hinder HLIs from
teaching RDM courses (Peters and Dryden, 2011; Jahnke et al., 2012; Hickson et al., 2016;
Kurata et al., 2017). For example, Whitmire (2015, p. 2) explain the RDM components of open
data and data sharing as “. . .. . . that many graduate students would probably not be
prepared to deposit a dataset into the IR because they would not have received any formal
training in data management during their programs, and as such, their data would not be an
insufficient condition to be shared (i.e. be well organized and sufficiently documented)”. The
quote insisted that competencies in working with data are often not included as a part of a
student’s formal education (Carlson and Stowell-Bracke, 2013).
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This study investigated the teaching of RDM courses in HLIs in Tanzania. Additionally,
the present study focused on postgraduate students who are working on their research.
Graduate students do not have a lot of knowledge of RDM; thus, HLIs shall be required to
obtain RDM skills for their research progress and job requirements in educational fields
(Pasek and Mayer, 2019).

Methods
Study area
This multimethod design study was conducted at the Nelson Mandela African Institution of
Science and Technology (NM-AIST), one of the public universities in Tanzania. The
institution has four schools, namely the School of Computational and Communication Science
Engineering (CoCSE), the School of Materials, Energy, Water and Environmental Sciences
(MEWES), the School of Life Sciences and Bio- Engineering (LiSBE), and the School of
Business and Humanities (BuSH). However, the School of BuSH does not have any students,
since it was established to enable the other three schools to integrate science and engineering
subjects with business studies. Therefore, the School of BuSH was not part of this study. The
NM-AIST was selected based on the initial preparation for the implementation of the RDM
services such as the approved RDM policy and operational procedures, as well as, a well-
equipped Information and Communication Technology (ICT) department with equipment
like servers and High-Performance Computing (HPC) for storing research data and handling
big data.

Study population
The study involved postgraduate students who were in their 2nd year, and who had already
started their data collection. The study selected postgraduate students because they have
already presented their research proposal, have collected their research data and they were at
the stage of analysing data and report writing; thus they have the experience in RDM and its
related concepts. Mannheimer and Banta (2017), RDM instruction programs often focus on
faculty and graduate students who normally work with research data, thus, improving their
data management strategies. Key informants involving academic, library and ICT staff were
selected to add more information and experiences on teaching RDM courses and the
advantages of RDM in HLIs.

Sample size and sampling procedures
The whole population (2nd postgraduate students) were involved in this study because the
population size was very small (70 postgraduate students) then surveying all 2nd year
students was ideal and more rigorous. Key informants were conveniently selected. The
interview data were studied and collected until it was clear that perspectives were being
repeated and data saturation was reached. In this study, the point of saturation was reached
when the researcher conducted interviews with 12 key informants. The interview venue was
selected based on the convenience and preferences of the respondents, taking into
consideration their privacy and comfort. The library staff were assisted to set up
appointments for the interviews and distributing the questionnaires to the respondents.
All respondents were requested to fill out the informed consent before the interviews.

Data collection
In line with the multimethod design, qualitative data were collected from key informants to
supplement quantitative data collected from postgraduate students. Survey questionnaires
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