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With growing emphasis on data curation practice in both science and industry, there has been

a call for information professionals to take on a substantial role in data curation. Library and
information science (LIS) education has been responding to this call by offering various training
opportunities from Master’s education to professional development. The most recent effort to
systematically review a data curation curriculum offered by ALA-accredited LIS schools was in
2012, so it is time to revisit the progress and evolution of data curation education. The main goal
of this study is to analyze the course content from the syllabi of various programs to understand
what is being taught in LIS schools throughout graduate-level education. Further, because the
need for data curation is apparent across different disciplines, and thus not only LIS but also
other disciplines have been offering data curation courses, this study also analyzed syllabi from
other disciplines. A total of 80 syllabi were analyzed in this study: 15 syllabi from 9 ALA-accredited
institutions and 65 syllabi from 53 institutions of Carnegie Classification (CC). Our findings suggest
a notable growth in LIS education in data curation since 2012, but LIS education still provides

less training in technical skills. There was also a distinctive difference in educational approach

to teach data curation between LIS (user- and service-oriented) and other disciplines (technical
skills—focused), which brought different strengths and weaknesses in curriculum.
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Commonly defined as the ongoing processing and maintenance of data throughout
its lifecycle to ensure long-term accessibility, sharing, and preservation (NLM, n.d.), data
curation has become more critical in recent years, with increased volume, popularity, and
emphasis on public access to existing data (Palmer et al., 2013). Contributing to data man-
agement throughout its lifecycle, data curation makes data easily findable, retrievable for
future research, and useful for end users while adding value through annotations, merg-
ing, and cleaning. Many have argued for the importance of well-curated data in science
and research, noting their vital function within scientific practice across different analytic
methods and techniques (Gold, 2010) and the part they play in enabling new discoveries
and fostering interdisciplinary research (Witt et al., 2009). Data curation is important not
only in many science disciplines with data-driven research, such as physics and medicine,
but also in disciplines with a long history of data sharing (e.g., in the social sciences), as well
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KEY POINTS:

A significant distinction exists between the
field of LIS (library and information sci-
ence) and other disciplines in the realm of
teaching data curation.

LIS emphasizes a strongly service-oriented
approach, whereas other disciplines tend to
prioritize technical skills.

A shared deficiency in both LIS and other
domains pertains to the absence of content
relevant to certain soft skills, such as project
or workflow management, as well as inter-
personal and professional communication.
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as in some disciplines that have recently
started responding to data curation initiatives
(e.g., in the humanities). Recognizing that
much existing data have not been properly
curated (Heidorn, 2011), most federal fund-
ing agencies now require data management
plans in grant proposals, which is the first step
toward a full curation lifecycle.

There is also a growing awareness within
the data industry of the increasing impor-
tance of data curation and the variety of its
implications for business, as harnessing and
leveraging data to understand and solve the
most critical business problems is a top prior-
ity of many organizations today. In business

contexts, data curation first acts as a bridge,

by facilitating the process of collecting and
managing the data so that the various stakeholders can make use of these data in their
respective ways. Second, data curation systematically organizes the data that are created so
that data analysts and scientists can make use of these data to derive insights that business
can then leverage. Lastly, data curation ensures quality so that data analysts are able to trust
the data provided to them (ProWebScraper, 2019). The term data management has been
more commonly adopted and used within the business context, emphasizing the “multiple
disparate functions and systems [that work] together to move, organize, and secure data
such that it is accurate, precise, accessible and protected” (Uzialko, 2022). Uzialko (2022)
argues for the importance of data management in leading companies to successfully im-
plement business-enabling strategies by harnessing large amounts of enterprise data for
decision making.

With this significance and emphasis on data curation practice in both science and
industry, there has been a call for information professionals to take on a substantial role
in data curation. As a response, in the past decades, a growing number of library and
information science (LIS) graduate programs in the United States have launched new train-
ing opportunities to meet the science and industry needs for data curation professionals
(Fulton et al., 2011; Gold, 2010; Heidorn, 2011; Ray, 2009; Walters, 2009; Yakel, 2007).
Since this growth began, a review of curriculum offered by ALA-accredited LIS schools
was performed in 2012 by Harris-Pierce and Liu (2012). While they reported that the
increasing number of schools started offering courses in data curation as a special topic,
it is critical to revisit the data curation curriculum to check the progress and evolution of
the programs. Specifically, it would be worthwhile to check how some of the findings from
Harris-Pierce and Liu have been changing since 2012: for example, how the special topics
courses have been upgraded to regular courses and how those courses have been keeping
pace with the burgeoning need for skilled professionals to manage the so-called “data
deluge” (p. 611).

Journal of Education for Library and Information Science 2023
Vol. 64, No. 4 DOI: 10.3138/jelis-2022-0025


https://www.utpjournals.press/loi/jelis
https://doi.org/10.3138/jelis-2022-0025

478 Yoon, Murillo, and Jettpace

Given the significance of data curation education, the overarching goal of this study is
to analyze the course content from the syllabi of various programs to understand what is
being taught in library schools throughout graduate-level education. Further, because the
need for data curation is apparent across different disciplines, and thus not only LIS but also
other disciplines have been offering educational opportunities in data curation, this study
also analyzed syllabi from non-LIS courses. While syllabus analysis is one way of examining
educational content and approach, major topics, integrated technology, and aimed skills
to achieve, the comparison between LIS education and other disciplinary approaches will
highlight the uniqueness that LIS education can bring to data curation while revealing areas
for future collaboration across disciplines.

Literature review

Types of educational efforts
Perhaps the most common educational avenue for preparation for data curation is a Master’s
degree. It is generally agreed that data curation falls within the confines of digital librari-
anship and thus within MLIS/LIS/IS programs in higher education institutions (Heidorn,
2011). Within the iSchools and ALA-accredited library science programs, there are a variety
of standout programs in data curation, such as those at the University of Illinois at Urbana-
Champaign (UIUC), the University of Arizona at Tucson, Clayton State University, Arizona
State University at Phoenix, Syracuse University, the University of Michigan at Ann Arbor,
the University of Tennessee at Knoxville, the University of North Texas, and the University
of North Carolina at Chapel Hill (UNC-Chapel Hill) (Botticelli et al., 2011; Committee on
Future Career Opportunities and Educational Requirements for Digital Curation, 2015).
However, this is not the only formal academic route to data curation, nor is it the only
type of program that teaches data curation skills, which demonstrates the interdisciplinary
nature of data curation and the broad spectrum of needs of data curators. Some examples of
alternative programs are programs in general data science, chemistry, museum studies, and
nursing (Reisner et al., 2014; Tibbo & Duff, 2008). For example, in examining the Doctor of
Nursing Practice (DNP) program at Johns Hopkins School of Nursing, Sylvia and Terhaar
(2014) found many elements of applied data curation within the curriculum. Similarly,
Virkus and Garoufallou (2019, 2020) found that, while data science is most often not
found within MLIS/MLS/IS programs, the skills taught in data science programs have some
overlap with those required for data curation, such as metadata management, data storage
and preservation, and data quality. Furthermore, Wang (2018) described how data science
and information science taught in LIS programs have begun to overlap, such as the offering
of data science specializations within MLIS programs (e.g., University of Illinois, Indiana
University in Bloomington), the offering of specific courses such as Introduction to Data
Science and Visualization (e.g., University of Washington), and graduate-level programs
in data science (e.g., Syracuse University). Wang describes how the skills required for data
science and information science overlap with and complement each other, such as the need
for data librarians to have both data curation and data science skills.
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There are also several professional development options for attaining the skills and pro-
ficiencies required of data curators. Some professional development programs are associated
with government agencies, such as the Library of Congress Digital Preservation Outreach
and Education Program or the Australian National Data Service (Gold, 2010). Others are
associated with professional associations and non-profit organizations, such as the Science
and Technology Section of the Association of College and Research Libraries (ACRL) Di-
vision of the American Library Association (Committee on Future Career Opportunities
and Educational Requirements for Digital Curation, 2015). Other continuing education
opportunities are also offered by higher education institutions, such as the University of
North Carolina at Chapel Hill or Purdue University at West Lafayette (Gold, 2010; Keralis,
2012). Lastly, many professional organizations provide free data curation guidance through
case studies, reports, and other online material that can be utilized by both data curators
and data curation educators (e.g., Digital Curation Centre, Research Data Alliance, Data
Curation Network, etc.).

Skills and competencies

Notall the literature precisely describes the necessary skills and competencies using concrete
terms, but, in general, previous studies have listed some skills and competencies that are
required for data curation in two types: (1) technical or “hard” skills and (2) “soft” skills.
While those types are not mutually exclusive, as some skills are combination of both traits,
it helps to understand the different nature of skills. We followed the definitions proposed
by Heery and Noon (2017), who describe “hard skills” as competencies about specific job-
related technical abilities, which are relatively easy to measure and are often validated with
some form of qualification, whereas “soft skills” are competencies associated with activities
such as service handling, communication, problem solving, and teamwork.

The hard skills cover a large variety of topics, ranging from performing quite specific
(but situationally dependent) tasks, such as cleaning data or developing metadata schemes,
to using and troubleshooting various technologies, such as databases or XML (Bishop et
al., 2020; Carlson et al., 2011; Chen & Zhang, 2017; Johnston et al., 2018; Madrid, 2011).
Relatedly, there are also many “soft” skills and proficiencies that aid in data curation, such
as project management, professional communication, knowledge of research best practices,
and administration (Bishop et al., 2020; Carlson et al., 2011; Chen & Zhang, 2017; Kennan,
2016; Kim et al., 2011; Lankes et al., 2008; Lee & Stvilia, 2017). Kim et al. (2011) found
that there are six major types of duties for data curators in which these skills are required
or performed: collecting primary data, collecting secondary data, storing data, managing
data, analyzing data, and presenting data. Palmer et al. (2014) found that there are three
types of major duties conducted by data curators: technical duties (i.e., preserving and
analyzing data), service duties (i.e., providing training, assisting with data management
plans), and administrative or managerial duties (i.e., overseeing collections, developing
policies). Table 1 presents a comprehensive (though not exhaustive) list of the various hard
and soft skills and competencies expected of data curators. As noted, several soft skills are
associated with technical understanding of data (e.g., data citation, data discovery services,
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Table 1: Summary of skills and competencies for data curators

Hard skills for data curators Soft skills for data curators

APls Ability to adapt to changing situations
Basic database skills Ability to learn

Architecture and operation of data Ability to serve diverse people
networks

Basic IT skills
Cataloging standards

Ability to understand user behaviors

Ability to critically evaluate and synthesize relevant data
sources*

Chain of custody
Data analysis

Ability to understand many aspects of the data lifecycle*
Ability to understand the diversity, size, and complexity of

Data cleaning

Data conversion

Data formats

Data gateways/portals
Data visualization

File audit

File format transformations
Full text indexing

HTML authoring tools
Integrated library systems
Master files and versioning
Metadata

Migration

Natural language processing
Ontologies

Operating systems
Persistent identifiers
Preservation

Programming savvy
Quality assurance

Rights management

Risk management

Secure storage

Sensor networks

Software installation

Standardizing documentation
process

Statistics

Terms of use
User-centered design
XML

data sets*

Advocacy

Capability building
Data citation*
Discovery services*
Embargo

Ethics

Fundraising

Grant writing
Interpersonal communication skills
Knowledge of policy
Liaison and support
Negotiation
Professional communication
Program development
Project management
Publishing preferences
Research and trends
Technical writing*
Training of others
Workflow management
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data evaluation). These skills are marked with an asterisk (*), which reveals a close link
between the soft and hard skills required to perform the role of data curators.

Limitations in previous efforts

Despite the evident need for highly skilled and professionally competent data curators,
various studies have argued that there are still gaps in the current educational options for
preparing students for career outcomes. To start with, there are very few dedicated data
curation programs in general (e.g., data curation certificate) from a few institutions such as
the University of Arizona, the University of Illinois at Urbana-Champaign, the University
of North Carolina at Chapel Hill, and San Jose State University (Harris-Pierce & Liu, 2012;
Keralis, 2012; Ortiz-Repiso et al., 2018). This extends to the general MLIS curricula, where
data curation courses and content are still relatively rare despite the recent growing interest.
While Varvel et al. (2012) found that only 8 percent of MLIS courses are “data centric,” with
another 11 percent being “data inclusive” (p. 528), it is not known how those MLIS programs
have changed since then.

Previous studies have also reported a limitation within programs that specialize in
data curation. One prominent issue that appeared in previous studies was a lack of content
focused on technical competencies. Palmer et al. (2011) and Botticelli et al. (2011) both
underscored the capability of working with technical infrastructure as an essential compe-
tency, at least “[to] be able to have an intelligent conversation with a technologist . . . [and]
accomplish basic curation tasks, including web markup, simple database design and queries”
(Botticelli et al., p. 159). Still, educators face a tough dilemma when it comes to teaching
technical skills, as specific technologies will come and go (Botticelli et al.). Regardless,
however, graduates need to be prepared to perform the job when they graduate, and thereisa
large sentiment that the teaching of technical skills is not happening (Goodsett & Koziura,
2016; Tammaro & Casarosa, 2014; Thomas & Urban, 2018). Another frequent issue is a
lack of professional and applied experiences within data curation programs (Goodsett &
Koziura, 2016; Thomas & Urban, 2018; Thompson et al., 2013). Further, previous studies
also pointed out that programs may not be preparing their curricula to address future
changes and challenges in the field, such as those related to culture, policy, and technology
(Thomas & Urban, 2018).

Methods

This study employed the content analysis of course syllabi as a primary method for analysis.
Content analysis is known as an observational research method, which is used to systemat-
ically evaluate the content (Kolbe & Burnett, 1991, p. 243), and thus it is appropriate for our
research purpose, which is to examine texts that are not subject to the influence of interests.

Sample and data collection

In order to identify the data curation course syllabi taught in LIS schools, the project team
first created a list of ALA-accredited library programs. To review data curation courses from
other disciplines, we chose universities listed in the “doctoral university—highest research
activity” category on the Carnegie Classification (CC) website. The Carnegie Classification
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is a classification framework developed by the Carnegie Commission on Higher Education,
first published in 1973. Institutions are classified as R1 if they provide research/scholarship
doctoral degrees and have very high research activity (American Council of Education,
n.d.).

A total of 61 universities from the ALA list and 115 universities from the CC list were
initially selected between fall 2019 and spring 2020. We visited each school’s website to
search for relevant courses. We manually reviewed the course catalog and Office of the
Registrar, and also conducted a keyword search using the terms data, data curation, data
management, and curation/management. While data curation and data management are
not exactly the same, our goal was to identify courses relevant to data curation, and thus
our search was kept as broad as possible to capture courses that might teach data curation
concepts and practices while not using the term in the course title. For the same reason,
we included the terms curation or management in our search to capture courses that might
include data curation components, such as digital curation, which have been taught in ALA
schools. To collect comparable data, we excluded any undergraduate courses appearing in
the CC list. When a course was cross-listed for both undergraduate and graduate students,
we included it. When a university had more than one campus, we reviewed only the courses
offered by the main campus.

From the initial search, we collected information about the names and locations of
institutions, URLs of the websites, whether the school or department had a course on
data curation, the course title, availability of syllabi, and the course description. Then
we reviewed the course descriptions and removed irrelevant courses, including courses
relevant to databases (e.g., database management, database systems), broad data science
(e.g., introduction to data science), and data analytics (e.g., data visualization, advanced
statistics). We also excluded digital curation courses (e.g., introduction to digital curation),
as many courses focused on cultural records (e.g., manuscripts, archives) and only one or
two modules addressed data-specific topics. The final list of selected courses comprised
27 courses from the ALA list and 195 courses from the CC list. We also compared any
overlaps between the two lists, as ALA-accredited schools were often listed in the CC list.
When one library program appeared in both lists, depending on their associated program,
courses were placed on the ALA and CC list. For example, if a course was delivered within
an ALA-accredited program, it was added to the ALA list; if not, then it was placed in the
CClistif it fit the CC criteria so that we could compare the ALA and CC approaches without
any overlaps. From the final list of relevant courses, we collected the available syllabi from
the web and also contacted the instructors when syllabi were not available online. The final
number of courses available and used for the study was 80. See Table 2 for our screening
and selection process.

The courses met the criteria if the majority of the topics specifically focused on the
curation of data. The nine institutions in the final ALA analysis list include some “stand-
out” ALA programs that previous studies discussed, such as UIUC, Syracuse University,
and UNC-Chapel Hill, but also include other programs such as UCLA, the University of
Denver, the University of British Columbia, Dalhousie University, and Indiana University
Purdue University Indianapolis. Data curation—related courses at the CC institutions were
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Table 2: Number of institutions and courses selected for the study

Reviewed Identified Removed Remaining Syllabi available
ALA Institutions 61 25 7 18 9
Courses 44 15 29 15
cc Institutions 115 88 8 80 53
Courses 329 160 169 65
Total number of courses 373 175 198 80

housed in various departments, including business, statistics, sociology, healthcare, nursing,
computing, data science, and even specific domain sciences such as atmospheric science,
earth science, and anthropology.

Protocol development

We adopted the protocol used in Yoon et al.’s (2021) study, which analyzed digital preser-
vation course syllabi. The protocol worked well for the syllabi of both the ALA schools
and the CC schools, and only slight modifications were made in this study context. The
protocol consisted of two parts: course basics (e.g., course title, frequency, mode of offering,
prerequisites, etc.) and course content (e.g., course objectives, course topics, technology and
tools used, textbooks, assignments, collaborative activities, etc.)

Data analysis

The research team coded the identified syllabi, and the inter-coder reliability among the
team members was 94.8 percent, which was within the accepted range. Three different anal-
ysis methods were used to analyze the syllabi fully. First, descriptive analysis was performed
using SPSS in regard to the course basics. Some textual data were analyzed manually using
Excel. Second, we employed a topic modelling technique to identify key themes from the
syllabi, including themes from the course topics and course objectives.

Key themes were determined from analyzing course topics and course objectives using
topic modeling. The course topics were gathered from the schedule section of the course
syllabus through headings that indicated which topics would be covered that week. Course
objectives were gathered in the course learning objectives portion of the syllabus. The text
from course topics and course objectives was extracted and placed manually into a Microsoft
Excel spreadsheet. Some preprocessing of the data was conducted in the form of spell and
grammar checking and updating terminology for consistency (i.e., data sets vs. datasets).

Topic model analysis was then conducted on four corpora. The four corpora consisted
of the text from the following:

1. ALA syllabi course topics
2. CC syllabi course topics
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3. ALA syllabi course objectives
4. CC syllabi course objectives

Since we were interested in understanding the major themes in the topics covered
and the course objectives, we utilized topic modelling to analyze the four corpora, as it is
challenging to determine themes from large-scale textual data. Topic modelling has “proved
useful for analyzing and summarizing large-scale textual data” (Song & Ding, 2014). We
used Latent Dirichlet Allocation (LDA), which is a “generative probabilistic model for
collections of discrete data such as text corpora” (Blei et al., 2003, p. 993) and produces
proportions of topics within documents. The concept behind LDA is that “one document
contains multiple topics, and each topic requires specific words to describe it” (Song & Ding,
2014, p. 235); therefore, the observed variables are words in the documents, and the hidden
variables are topics.

The probability of generating a word w from a document d is

P(U)|d,9, ¢) = EZETP(V‘]|Z5 ¢2)P(Z|d, ed)

The likelihood of a document d is defined as
P(Z, W|0, ®) = MgepILerd™ x MyerTyeyd™

We employed the Stanford Topic Modelling Toolbox (TMT) (Stanford Natural Lan-
guage Processing Group, n.d.) to conduct the topic modelling analysis on the text corpora
extracted from the course topics and course objectives. The TMT software works well with
.txt and .csv files through a simple Java interface. TMT provides a series of tokenizers to
prepare the data for analysis and the ability to create custom stop-word lists for the most
ideal text corpus for analysis.

Additionally, the software prepares perplexity calculations for corpora to determine the
most optimal number of topics. We ran perplexity calculations for the four corpora. In the
majority of the cases, five topics were the optimal number; however, in two instances, ten
was the optimal number, with five closely following. Since the calculations were very similar
between five topics and ten topics, we created five topic models for each corpus, which helps
maintain consistency for analysis and understanding of the themes.

The software provides the option to explore several topic model methods, including a
Collapsed Variation Bayes Approximation and the Collapsed Gibbs Sampler. Both methods
were tested, and the Collapsed Gibbs Sampler produced clearer results, likely due to its
ability to handle shorter text documents more accurately (Yin & Wang, 2014). The TMT
output provided the top terms per topic and the probability of each topic and term. For the
analysis and ease of interpretation, we changed the probabilities into percentages and listed
each term in order of probability.

For topic modelling, human interpretation and judgment are used to determine the
theme of each topic. Therefore, the researchers interpreted the major themes of each topic
model through the examination of the terms for each topic, the likelihood of those terms,
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and the meaning of the combination of terms. They used an iterative approach to determine
the themes and titles for each topic model, individually examining the terms and topics,
determining topic themes, and sharing their interpretations with each other. Through this
analysis and extensive discussions, the researchers determined the topic meaning and topic
title.

Results

Among the 61 institutions that we reviewed from the ALA list, about one-third (18 uni-
versities, 29.5%) offered courses relevant to data curation and management. This trend was
opposite in CC schools, as about 70% of the institutions (53 universities, 69.5%) that we
reviewed offered courses on data curation or management. The institutions also differed in
terms of the levels of courses and the depth of coverage, as several institutions offered more
than one course.

Course basics

The majority (87%) of courses from ALA schools used the term “data curation” or “data
management,” or both, in the course title, and all used the term “data,” with variations of
“open data,” “data administration,” and “data practices.” A few courses indicated that they
had a specific focus area, such as “research data” or “policy-based data management.” In CC
schools, 97% of the courses had the term “data management” in course titles, but they were
often combined with other terms, such as those that specify disciplinary or types of data
(e.g., biological data, public health data, spatial data, energy data, business data, qualitative
data; 20%), terms that specify the process (e.g., analysis, preparation, and processing; 14%),
and terms specifying the statistical skills or languages (e.g., programming, SAS, STATA;
15%). As described previously, the CC courses were housed in various departments, and
the course title diversity reflects these domains and approaches to data curation.

The majority of courses relevant to data curation were at the introductory level, as
stated in either the syllabus or course description (73% for ALA schools and 86% for CC
schools). Only a small number of courses required a prerequisite to take the course for
ALA schools (26%), and the prerequisite requirement was only for advanced data curation
courses in those schools. However, 40% of courses from CC schools required one or more
prerequisite courses (none: 60%; one: 20%; two: 7%; more than two: 13%), which clearly
reflects the different approaches and types of needed prerequisite knowledge for data cura-
tion/management education. While ALA schools’ prerequisites were either relevant to the
degree requirement (e.g., foundational courses) or the introductory data curation course,
CC schools’ requirements often involved not only introductory data curation courses but
also statistics (e.g., introduction to statistics) or an introductory level of technical courses
(e.g., introduction to programming, database management/systems), which clearly shows
that technical data skills are more emphasized in the CC schools’ approach and needed for
student success in these courses.

For both types of institutions, a yearly offering of the courses was most common (67%
in ALA schools; 62% in CC). However, the frequencies varied; 20% of ALA school courses
were offered every semester, as opposed to 18% for the CC school courses, and 13% of
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Table 3: Topic model percentages for the course topics corpora

ALA course topics Percentage CC course topics Percentage

T1-ALA: Research Data 47.43 T1-CC: Database Design 32.96

Management

T2-ALA: Metadata Management 18.24 T2-CC: Data Analysis and 21.84
Statistics

T3-ALA: Data Services and 12.94 T3-CC: Data Quality Assurance 19.97

Sharing and Quality Control

T4-ALA: Database Design 11.44 T4-CC: Programming 15.45

T5-ALA: Data Archives and 9.95 T5-CC: Data Processing 9.78

Preservation

courses from ALA schools were offered every other year compared to 3% of courses from CC
schools. The majority of courses were offered in a face-to-face mode (73% of ALA schools;
78% of CC schools). While further investigation is necessary, the nature of data education,
which often involves a hands-on approach, may have influenced the mode of instruction.

More than half of the courses from ALA schools (53%) did not require a textbook, while
more schools from the CC list required the use of textbooks (58%). Most textbooks used by
ALA schools were about research data management, data sharing and reuse, and scholarship
involving data, all in the context of libraries (e.g., Borgman, 2015; Corti et al., 2019; Krier
& Strasser, 2014; Ray, 2014). The textbooks used by CC institutions were more technical
(e.g., topics on data mining and database management), often statistical (e.g., Baum, 2016;
Delwiche & Slaughter, 2003), or oriented toward data analytics in general (e.g., Kabacoft,
2015; Wickham & Grolemund, 2017), but sometimes also included research data sharing
and management (e.g., Corti et al., 2019).

Course topics and objectives

Topic models provide a way to conduct large-scale thematic textual analysis by producing
the probability of a word in documents. In order to examine the themes taught in the
courses, we created five topic models for the following corpora:

ALA syllabi course topics
CC syllabi course topics
ALA syllabi course objectives
CC syllabi course objectives

B =

As discussed in the methods, we created five topic models per corpus, based on
perplexity calculations and for consistency in the reporting of the findings.

In the results below, Tables 3 and 6 provide a summary of the topics for each corpus,
and Tables 4, 5, 7, and 8 provide the top 15 terms for each corpus. Additionally, Appen-
dices A through F provide visualizations of all topic model findings, including topic model
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Table 4: The top 15 terms in ALA course topics

Data Curation Education

T1-ALA: Research  T2-ALA: Metadata T3-ALA: Data
Data Management Management

Services and

T4-ALA:
Database

T5-ALA: Data Archives
and Preservation

(47.43%) (18.24%) Sharing (12.94%) Design (11.44%) (9.95%)
Data Metadata Data Data Data
Research Management Cleaning Standards Preservation
Management Libraries Curation Access/ Access
Microsoft
Sharing Formats Lifecycle Modelling Selection
Curation Software Services Databases Types
Practices Models Visualization Managing Provenance
Libraries Types Analysis Types Appraisal
Researchers Standards Documentation  Systems Ethics
Reuse Design Version sQL Archives
Collection Requirements Reproducibility =~ Ontologies Properties
Sustainability Data Copyright Model Policy
University Property Licensing Access Approaches
Types Digital Publishing Normalization ~ Repositories
Archives Hardware GitHub Design Managing
Repositories Services Open Abstraction Issues

distributions, term comparisons for ALA and CC terms, and the top 15 terms for each topic
model (Figures A1—A4, B1—B4, C1-C5, D1-D5, E1—-E5, and F1—-F5).

Course topics

We produced five topic models for the two course topics corpora: ALA course topics and
CC course topics. The probability percentages for each topic model of the two corpora are
shown in Table 3. As can be seen in the table, for the ALA topics, research data management
is nearly one-half of the focus of the course topics, while about one-third of the CC topics
focus on database design. These findings demonstrate that while many LIS data curation
courses focus specifically on research data, CC courses seem to focus on general data
management.

When reviewing the ALA topics, four of the five topic models focused on typical data
curation or data lifecycle topics, namely T1-ALA: Research Data Management (47.43%),
T2-ALA: Metadata Management (18.24%), T3-ALA: Data Services and Sharing (12.94%),
and T5-ALA: Data Archives and Preservation (9.95%). These data lifecycle topics comprise
88.6% of the ALA syllabi. The Database Design topic is the only technical topic in the ALA
syllabi and makes up only 11.44% of the themes of the ALA’s course topics.
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Table 5: The top 15 terms in CC course topics

T1-CC: T2-CC: Data T3-CC: Data Quality T4-CC:

Database Analysis and Assurance and Quality Programming  T5-CC: Data
Design (32.96%) Statistics (21.84%) Control (19.97%) (15.45%) Processing (9.78%)
Data Data Data SAS Data

Databases R Management Data Access/Accessing
sQL Analysis Records R Studio Reading
Relational Stata Systems Proc Processing
Modelling Cleaning Security Creating Creating

Query Regression Quality Learning Combining
Design Statistics Control Macros Mapping

Xml Visualization Plans Output Editing
Management  Sampling Version Statistical Working

Apache Models Strategy Ods Conditional
Joining Transforming Governance Merging Functions
Normalization  Importing Research Summarizing Displaying
Cassandra Descriptive Tools Programming  Raw

Algebra Text Metadata sQL Excel

Model Commands Capture Working Sets

In order to examine the ALA course topics more closely, Table 4 provides the top 15
terms for each topic model in the ALA course syllabi corpus. As our analysis shows, ALA
course topics are shaped around research data management and services to support data
preparation for sharing and reuse. The terms sharing and reusing appeared under T1-ALA:
Research Data Management (RDM). As metadata is a vital part of RDM, T2-ALA: Metadata

Table 6: Topic model percentages for the syllabi course objectives corpora

ALA course objectives Percentage CC course objectives Percentage
O1-ALA: Research Data 27.26 0O1-CC: Data Management 25.89
Management Foundations

02-ALA: Data Services 26.13 02-CC: Database Design 22.81
03-ALA: User and 25.75 03-CC: Data Analysis and 20.48
Community Focused Statistics

O4-ALA: Legal, Ethical, and 14.85 04-CC: Domain-Specific Data  17.09
Context Focused Management

O5-ALA: Technology Focused 6.02 05-CC: Data Processing 13.74
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Table 7: The top 15 terms in each topic for ALA course objectives

O1-ALA: Research 02-ALA: Data 0O3-ALA: User and O4-ALA: Legal, Ethical, O5-ALA:

Data Management Services Community and Context Focused Technology
(27.26%) (26.13%) Focused (25.75%) (14.85%) Focused (6.02%)
Data Data Data Curation Managing
Research Research Information Issues Use
Management Collections Social Associated Technical
Lifecycle Services Policy Legal Skills
Curation Practices Public Evaluate Practice
Process Appraising Communities Ethical Computer
Role Scholarly Management Private Techniques
Challenges Knowledge Strategies Technologies Technologies
Strategies Professional Use/using Perspectives Issues
Documentation Policies Context Context Products
Needs Criteria Physical Roles Context
Plans Principles Develop Emerging Strategies
Techniques Assess Needs Activities Services
Professions Digital Roles Reuse Settings
Practice Forms Trends Types Knowledge

Management had the second-highest probability and included terms such as standards and
formats, indicating the focus on metadata. The T3-ALA: Data Services and Sharing topic
also demonstrated the librarian’s role in serving researchers’ data needs and service-oriented
approach when teaching data curation and management. The terms, including services,
licensing, and publishing, are all relevant to data services and sharing of research data.

While T4-ALA: Database Design is the only specifically technical category in this
analysis, metadata management also often relates to dealing with technical standards and
software, as the terms formats, software, models, and hardware appeared in T2-ALA: Meta-
data Management. Lastly, preservation is an essential component of data curation, but
surprisingly T5-ALA: Data Archives and Preservation had the lowest probability; however,
this topic was clearly focused on long-term preservation by including terms such as selection,
appraisal, provenance, and repositories.

When we compare ALA course topics with CC topics, clearly the dominant top-
ics for the CC syllabi are the technical aspects of data work, such as T1-CC: Database
Design (32.96%), T2-CC: Data Analysis and Statistics (21.84%), T3-CC: Data Quality
Assurance and Quality Control (19.97%), T4-CC: Programming (15.45%), and T5-CC:
Data Processing (9.78%). Notably, no topics in the CC syllabi specifically relate to research
data management, data sharing, or data archives and preservation, which demonstrated a
different approach to education data curation and management.
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Table 8: The top 15 terms in each topic for CC course objectives

01-CC: Data 02-CC: 03-CC: Data 04-CC: Domain- 05-CC:
Management Database Analysis Specific Data Data
Foundations Design and Statistics Management Processing
(25.89%) (22.81%) (20.48%) (17.09%) (13.74%)
Data Database Data Data Data
Analysis Data SAS Management Perform
Management Relational Datasets Health Apply

Basic saQL Statistical/Statistics Business Programming
Tools Design Analysis Research Delivery
Query Queries Software Social Extract
Cleaning Systems Methods Clinical Techniques
Quality Applications Stata Science Define
Processing Management  Access/Microsoft Systems Management
Manipulate Modelling Excel Researcher Utilize
Modelling Structured R Information Identify
Databases Model Variables Evaluate Interpret
Import Build Package Activities Code

Use Technologies  Create Healthcare Describe
Hands-on Unstructured Results Knowledge Interpret

In order to examine the CC course topics more closely, Table 5 provides the top 15
terms for each topic model for the syllabi corpus of CC course topics. Clearly, the focus of
CC courses is data manipulation and use (e.g., analysis) using tools such as programming
languages. While the term data management does not appear as a main topic in our analy-
sis, we found different elements relevant to data curation and management. T3-CC: Data
Quality Assurance and Quality Control, is an important part of data curation, ensuring
quality and trust in data for current and future users, as terms such as security, control,
version, governance, and metadata are included. Data processing is also essential not only
in supporting use/reuse, as the terms access and accessing can be found in T5-CC: Data
Processing, but also in quality control, as relevant terms like mapping and functions are
included.

Course objectives

While there may be overlaps between course topics and course objectives, we also examined
course objectives, as they are often directly relevant to student learning outcomes while
describing the goals and intentions of course instructors. We produced five topic models
for the two corpora, ALA course objectives and CC course objectives. The probability
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percentages for each topic model of the two corpora are shown in Table 6. As can be seen,
the topic models for each corpus were fairly evenly distributed. The ALA course objectives
topics had the largest range in topic distribution (from 6.02% to 27.26%).

In order to examine the ALA course objectives more closely, Table 7 provides the top
15 terms for each topic model in the ALA course objectives syllabi corpus. For the ALA
course objectives, O1-ALA: Research Data Management held the highest probability, which
aligns well with the course topic analysis. The service-oriented approach to data curation
and management education is well reflected in the analysis of course objectives, as O2-ALA:
Data Services and O3-ALA: User and Community Focused together comprise most of the
themes in the corpus, with a combined total of 51.88%.

It is interesting to note that one of the major topics for the course objectives was
regarding legal and ethical issues (O4-ALA in Table 7), while in our ALA course topics
analysis, legal and ethical issues were not the course topics (see Table 4). In fact, the terms
ethics and policy appeared only once within T5-ALA: Data Archives and Preservation, but
instructors included legal and ethical issues as a part of the course learning objectives.
Educators™ intention to address legal and ethical issues when teaching data curation is
worthwhile, but the mismatch between course topics and course objectives suggests that
it is still unclear how their intention has been incorporated into teaching practices, either
through course topics or other learning activities. Finally, technology-oriented objectives
(O5-ALA) showed the lowest probability, which also aligned well with the findings from the
ALA course topic analysis, as the technical course topic had the fourth-highest probability.

In order to examine the CC course objectives more closely, Table 8 provides the top
15 terms for each topic model in the CC course objectives. Compared to the ALA course
objectives, the CC course objectives do not have a topic specifically related to research data
management. However, there is a topic related to O1-CC: Data Management Foundations
(25.89%), which encompasses some of the research data management themes. Like the
course topic analysis, it is also clear that CC course objectives emphasized data handling
and manipulation and have similar topics as the course topics analyzed, such as O2-CC:
Database Design (22.81%), O3-CC: Data Analysis and Statistics (20.48%), and O5-CC: Data
Processing (13.74%). One new topic that emerged from the objectives analysis is O4-CC:
Domain-Specific Data Management (17.09%), which did not appear in any of the course
topics analysis, as a topic or as terms in each topic. This is not surprising, given that 20% of
CC courses had domain-specific terms in their course title (e.g., biological data, public health
data, spatial data, energy data, and business data), indicating that the course was developed
within a specific context. Nonetheless, how these disciplinary contexts were embedded in
teaching data management needs to be further investigated.

Assignments

We reviewed the assignments to get a better idea of the skills and knowledge the instructors
expected students to learn. A total of 59 assignments from ALA schools and 126 assignments
from CC schools were analyzed from the syllabi (see Figure 1). While this analysis is
limited—as the depth of information about each assignment varied and the majority of the
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Assignment Types
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discussion or exercise participation (research, on) with report
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projects)
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Figure 1: Types of assignments (ALA: n =59, CC: n = 126)

syllabi did not provide details about the assignments—it still provides a snapshot of the
nature of the assignments required for students.

Our analysis indicated that hands-on projects and exercises were the most-used types of
assignments for both ALA and CC schools, although hands-on exercises were the dominant
type of assignment for CC schools. It is not surprising to see that both types of schools
placed a significant emphasis on hands-on work, as this type of assignment often provides
an opportunity for students to work with tools and acquire hands-on experiences by adding
a real-world context. Many projects in ALA schools concerned data management plans,
which identify data management requirements and needs for stakeholders and propose
a budget in a specific project context. Sometimes, the project required a meeting with a
researcher to interview RDM requirements. Other exemplary projects from CC schools
were more about practical data handling, such as analyzing data with real-world datasets,
creating SQL queries, designing a data dictionary, validating data, performing data man-
agement, and conducting data analysis using various methods and techniques. Examples
of hands-on exercises for ALA schools were often small components of data curation, such
as creating metadata, building ontology, checking storage, and structuring and organizing
data. However, hands-on exercises for CC schools required mostly data handling, such as
importing and entering data, data merging and aggregating, checking data errors, building
data models, and designing databases and queries. ALA schools tended to require more
written assignments (either short essays or research/review papers) and presentations than
CC schools, which may indicate that the course content in ALA schools may include more
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theoretical concepts than CC schools. The assignments in the “other” category for ALA
schools were simply those without descriptions or titles.

Project-type assignments from CC schools tended to be more collaborative, as 47% of
projects from CC schools (8 out of 17) were group projects, while only 27% of project-type
assignments from ALA schools (3 out of 11) were team projects.

Technology

When we examined the tools and technologies integrated throughout the courses, mostly
through the assignments but also through other types of learning activities, 45.7% (7 out of
15 courses) of ALA schools specified the tools and technologies that would be utilized in
the courses, while 89.2% (58 out of 65 courses) of CC schools mentioned the tools in the
syllabus. The nature of the tools used in the courses was distinctive, which explained the
dominant number of courses requiring the use of tools in CC schools. Most tools utilized
in the courses from CC schools were in five categories: general tools for data handling (e.g.,
Access, Open Refine), programs or languages relevant to statistical analysis (e.g., Stata, R,
SAS), tools and languages relevant to databases (e.g., SQL, Access, Oracle, NoSQL, MySQL),
tools that were big data—specific (e.g., Hadoop), and data visualization tools (MS Visio).
SQL and Access were also used in the ALA schools’ data curation course; however, data
management tools developed in the field of library and information science were more
commonly used, such as the DMP tool and the Data Curation Profile Toolkit. Tools for
ontology creation (e.g., Protégé) and data repository or preservation infrastructures (e.g.,
Dataverse, iRODs, DSpace, GitGub) were other tools used in the courses from ALA schools.

Discussion

Our study examined data curation and management course syllabi from ALA and CC
schools. Compared to the survey results of the ALA school’s data curation curriculum
conducted by Harris-Pierce and Liu (2012), the number of institutions that offered data
curation courses seemed to increase. We used stricter criteria in our course sampling,
focused solely on data, while Harris-Pierce and Liu’s study included courses that covered
a broader range of topics, such as digital collections and digital curation. Consequently, it is
not possible to directly compare the number of courses offered by ALA schools. However,
even with our strict course selections, we found more courses on data curation than in
2012, which indicates more institutions offered data-focused curation courses. This was
confirmed when compared with Varvel et al.’s (2012) survey study on 55 LIS institutions’
courses and programs for data professionals. While Varvel et al. identified 11 institutions
that offered five programs specifically targeting data, our study identified 18 institutions
that offered data curation courses, which is notable growth.

While data curation has become a topic of educational interest across different disci-
plines, our syllabus analysis suggests several interesting comparisons between ALA schools’
and CC schools’ educational approaches to teaching data curation and management courses.
One notable difference is that ALA courses are designed in a highly service-oriented way,
which means that the goal of education is to produce informational professionals whose role
is to assist researchers with their data needs. RDM is particularly the focus of education,
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as the topic analysis indicated nearly 50% of the topics were relevant to RDM. It was
also the course objective with the highest probability. Tools to support RDM were also
utilized in ALA courses with a combination of database design tools. This is not surprising
because many academic libraries have initiated RDM services in recent years and hired
data librarians (Yoon & Schultz, 2017). Furthermore, this service-oriented approach is well
reflected in the ALA course objectives analysis, as the results suggest a strong focus on user
communities.

While ALA courses are more service-oriented and user-centered, CC courses focus
more on the technical skills relevant to data manipulation and handling, seeing students
as future data scientists or analysts who will perform hands-on data work while possessing
data management skills with domain-specific expertise. As a result, most course topics
were relevant to data analysis, programming, data processing, database design, and quality
control and assurance, which is an important piece of curation. Still, quality control and
assurance were not indicated in the course objectives, which may indicate that this is not
the main goal of the course. Instead, they are taught as a subset of other main topics, such as
data processing or complementary topics. Therefore, the terms quality control, governance,
and security appeared sparsely in the course topic analysis.

Due to these two distinctive approaches, the skills covered by the two types of schools
were also different. For instance, softer skills or other non-technical skills were covered
throughout ALA courses (e.g., course topic terms such as ethics, policy, copyright, licensing,
publishing, sustainability, and lifecycle; see Table 4), while only two terms relevant to soft
skills, governance and strategy, appeared in CC course topics. There was also little or no
mention of soft skill—relevant terms in the CC course objectives, except for research and
evaluation (see Table 8). Perhaps, therefore, ALA courses have a variety of assignment
types, from written and hands-on to projects, while CC courses heavily utilize hands-on
exercises, which might be a better method for teaching hard skills. Technology and software
utilization were also prevalent in CC courses, both reflected by the percentage of required
tools mentioned in syllabi (89%) and the names of tools and software appearing in CC
course objectives (see Table 8).

In addition, while ALA courses tried to address the full data lifecycle for future use, as
reflected by the topical terms sharing, publishing, reuse, preservation, archives, and reposito-
ries, those terms did not appear in any CC course topics, as they seemed to focus more on
current use. Metadata was the only term relevant to supporting the current and future use
of data, which appeared under T3-CC: Data Quality Assurance and Quality Control. This
could be a gap in CC schools’ education approach, as researchers’ understanding of the full
data lifecycle often helps contribute to data sharing, which has become more common in
many scientific disciplines.

This distinct approach is also well reflected, even when teaching technical skills, such
as database design. Both the ALA and CC courses listed Database Design (T4-ALA, T1-
CC) as among the major topics. However, CC courses focus more specifically on building
and querying databases, the systems needed to manage the databases (Cassandra, Apache),
and the mathematical theory that underpins database querying and joins (i.e., relational
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algebra). ALA courses teach higher-level concepts, such as standards and ontologies, while
addressing SQL query design using MS Access.

Besides those comparisons, we found other interesting observations specific to each
school category, as well as questions. While CC course topics and objectives were generally
similar and well aligned, it was interesting that ALA course objectives varied from course
topics but were still related. For example, the Technology-Focused course objective (O5-
ALA) is relevant to course topics such as Metadata Management (T2-ALA) and Database
Design (T4-ALA). The User- and Community-Focused course objective (O3-ALA) is rel-
evant to course topics such as Data Services and Sharing (T3-ALA) and Data Archives
and Preservation (T5-ALA). However, we would like to see how those objectives were
implemented and taught in the actual course content. Moreover, one ALA course objective,
Legal, Ethical, and Context Focused (O4-ALA), was not well reflected in the course topics,
as it was one of the main course objectives in ALA courses (See Table 7). However, only a
few terms reflect themes related to legal or ethical topics, two of which were included in
T5-ALA: Data Archives and Preservation. We wondered what caused this mismatch. This
may indicate that, although there was the intent to teach the legal and ethical issues of data
curation, there might be only a small portion of class and teaching materials dedicated to
that topic.

Our analysis also revealed gaps in both ALA and CC courses when teaching data
curation and management. Courses from ALA schools generally address both soft and hard
skills, but they focus less on some technical skills particularly relevant to data analysis,
data conversion, data cleaning, statistics, data visualization, natural language processes, and
programming. Those skills were suggested as the necessary hard skills from the previous
literature (see Table 1), but they did not appear in our course topic or objective analysis.
Even though it may not be necessary or desirable for LIS students to be experts in those skills,
having at least basic knowledge in those areas will be helpful in order to have a broader view
of the data lifecycle and to understand the nature of data and the use/reuse context, which
is necessary to curate data for current and future use. Conversely, we observed that courses
from CC schools generally lack sociotechnical perspectives, such as social, behavioral, and
legal understanding. Even if the goal of education for CC courses is to produce data scientists
who manage and analyze data, it is still critical to teach the legal and ethical compliance
of data practices and the full data lifecycle, to contemplate the issue of data preservation,
data sharing and reuse, and science reproducibility. Finally, we learned that courses from
both schools did not have content relevant to other soft skills, such as project or workflow
management and interpersonal and professional communication. As many data projects
become more collaborative (Wilson, 2019), being able to work in a team environment in a
collegial manner using professional communication is highly important.

Conclusion

Our study investigated data curation and management courses in ALA and CC schools by
using the content analysis method on course syllabi. Our analysis demonstrated a growth in
data curation education efforts since 2012, but it also presents areas for improvement, such
as the need to reinforce more technical components in LIS data curation education. ALA

Journal of Education for Library and Information Science 2023
Vol. 64, No. 4 DOI: 10.3138/jelis-2022-0025


https://www.utpjournals.press/loi/jelis
https://doi.org/10.3138/jelis-2022-0025

496 Yoon, Murillo, and Jettpace

courses have improved in providing technical skills, recalling the previous studies which
argued that technical skills were not being taught (Goodsett & Koziura, 2016; Tammaro
& Casarosa, 2014; Thomas & Urban, 2018). However, this can be ameliorated to reflect
the skills expected for data curators. While librarians do not need to be programmers
or data analysts, they should be able to talk to and communicate with domain experts,
programmers, and technologists and be able to track and assess emerging technology. As
ALA courses have educated students to understand how databases work, expanding the ed-
ucation to other technical and programming skills would complement existing educational
efforts. In addition, while ethics and policy were clearly one of the main course objectives,
further investigation is necessary to see how those objectives were met through actual course
content to confirm that ALA courses sufficiently addressed those important topics.

While data curation and management are universal and essential skills in any data-
centric field and are not monopolized areas of expertise specific to LIS, our study also
revealed the unique aspect of LIS data curation education by offering a user-centered and
service-oriented approach. This is well aligned with the provisioned role of librarians in
the field of data curation, engaging with scientists during the research production cycle,
supporting data handling and management, facilitating data deposits, and training and
supporting data literacy by collaborating with various departments both within and outside
campus (e.g., research office, domain-specific repositories, federal agencies) (Cragin, 2009).
Because librarians play a role as a human interface between data and science, it is natural
and important that LIS education brings several soft skills into data curation education.
Knowledge about scholarly communication and the research process is thus expected for
data curators and was integrated into ALA courses (see Table 7, O2-ALA: Data Services and
03-ALA: User and Community Focused). ALA education is also very strong in metadata
and preservation, which is another unique aspect whereby both are core to supporting the
long-term use and reuse of data, something that does not appear in CC courses. Typically,
researchers or data scientists do not have knowledge of or access to tools for metadata
generation, acquisition, data migration, or format validation (Heidorn, 2008) or have the
skills necessary to prepare their data for sharing and reuse, which may lead to inefficient
and costly practices (Cragin et al., 2010; Heidorn, 2008).

Our study also has a few limitations. First, because our unit of analysis is a syllabus, not
a program, specialization, or degree, it is possible that our analysis does not reflect the whole
picture of data curation education. For instance, although our analysis identified some gaps
in education, such as project management and communication skills, it is possible that those
skills are covered in other courses within the program, such as a library management course,
which is typically a foundation course in many library science curricula. Also, since our
analysis is based solely on the information provided on the syllabus, all of the topics, tools,
concepts taught in the class may not be fully represented in our analysis. In addition, our
study examined only a graduate-level curriculum, whereas postgraduate or professional
development programs are also important to review to gain a holistic understanding of
current educational efforts. For instance, there are a few free educational opportunities
for professionals on RDM (e.g., Research Data Management Library Academy [RDMLA],
Software Carpentry workshops, TrainRDM), as well as regional and ad-hoc workshops.
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While topic modelling is an excellent tool for analyzing and finding patterns in un-
structured text, there are several limitations to consider. The topics themselves can be
difficult to interpret and require human judgement to determine the meaning of each topic.
Additionally, the ALA corpora were quite small compared to the CC corpora, so the CC
topic models were likely more robust and diverse in the themes they provided.

This research provides an understanding of the current landscape of data curation ed-
ucation, both at ALA-accredited MLIS programs and related CC institutions. Additionally,
this research provides a comparison of educational trends for these programs and highlights
areas of opportunities for strengthening data curation education. We are currently conduct-
ing ongoing research to deepen our understanding of data curation education, determine
the data curation needs of organizations, and learn about the data curation competencies
that professionals are using in the field. This ongoing research aims to create a Data Curation
Competencies Framework through a thorough review of data curation literature and focus
groups with data curation educators, data curation practitioners, and local and community
organizations.
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Appendix B: ALA and CC term distribution comparison
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Appendix C: ALA top 15 terms (course topics)
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Appendix D: CC top 15 terms (course topics)
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Appendix E: ALA top 15 terms (course objectives)
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Figure E2: T2-ALA Data Services (26.13%)
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Figure E3: T3-ALA User and Community Focused (25.75%)

Journal of Education for Library and Information Science 2023
Vol. 64, No. 4 DOI: 10.3138/jelis-2022-0025


https://www.utpjournals.press/loi/jelis
https://doi.org/10.3138/jelis-2022-0025

Data Curation Education 509

Technologies
Evaluate

Associated

ReuseCU I‘atlon_-.

Contextlssues‘ﬁ Z
Act|V|t|esLega|Tweso %

Ethical

Perspectives
Emerging

Figure E4: T4-ALA Legal, Ethical, and Context Focused (14.85%)
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Figure E5: T5-ALA Technology Focus (6.02%)
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Appendix F: CC top 15 terms (course objectives)
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Figure F1: T1-CC Database Management Foundations (25.89%)
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Figure F2: T2-CC Database Design (22.81%)
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Figure F3: T3-CC Data Analysis and Statistics (20.84%)
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Figure F4: T4-CC Domain-Specific (17.09%)
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Figure F5: T5-CC Data Processing (13.74%)
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