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Abstract. With the education of data information literacy in the era of data-
intensive scientific research as the main research objective, the thesis reviews
the connotation and origin of data literacy education at home and abroad, the
theoretical and practical research on carrying out data literacy education, etc. It
analyzes the differences in data literacy education at home and abroad, and points
out the problems of data literacy education in China including the lack of theo-
retical framework of curriculum, the lack of research on data literacy competency
exploration, and the lack of education practice.
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1 Introduction

The data-intensive research paradigm is the main driving force behind the rise of data
literacy research, which has led to a wave of data-based scientific research, making
data literacy a necessary competency for researchers in scientific research and a core
competency for scientific innovation [1]. In early 2012, the Big Data Research and
Development Initiative(BDRI) was launched [2]. Since then, data literacy has gradually
become a hot topic of research for scholars at home and abroad. More and more scholars
have been actively exploring data literacy from different aspects and have formed rich
theoretical and practical achievements. This paper systematically reviews the research
results in the field of data literacy from the perspective of data literacy education, in
order to provide reference and inspiration for future research on data literacy education.

2 The Connotation of Data Literacy

Data literacy has not developed a universally accepted standard definition since its emer-
gence. Foreign researchers have emphasized the ability to collect, organize, analyze, pro-
cess, and evaluate data in a holistic manner [3]. Domestic researchers tend to describe
data literacy in a hierarchical manner [4]. In addition to the above-mentioned holistic and
hierarchical descriptions of data literacy application capabilities, some scholars focus
on the formulation of data literacy from the perspective of comprehensive capabilities,
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which ismore general and abstract [5]. Some scholars focus on data literacy from the per-
spective of comprehensive competency, which is more general and abstract. Some other
scholars explain the connotation of data literacymore specifically and purposefully from
the scientific data utilization process, and they believe that data literacy emphasizes the
ability to understand, use, and manage scientific data [6]. The definition of data literacy
by domestic scholars is more focused on the specific hands-on ability of individuals to
work with data, while foreign scholars place more emphasis on the higher-level ability to
make decisions based on data analysis in terms of data-based operations, of which data
awareness, data competence, and data ethics are the three most core dimensions. With
the development of data literacy and related research, on the basis of the concept of data
literacy, many related concepts have been gradually derived, such as data management
literacy, scientific data literacy, data information literacy, etc. The above concepts are
essentially similar to “data literacy”.

3 The Origin of Data Literacy Education

The earliest foreign research on data literacy education dates back to 2004, when Love
[5] early research on data literacy education was discussed, and the National Sanitation
Foundation-funded “Using Data Project” was described in some detail to help math
and science educators develop data literacy. By engaging teachers in a rigorous dialogue
about data analysis and reflection, it will improve reach and learning in math and science
and ultimately close the achievement gap. Research on data literacy education in China
is relatively recent [7]. In his article “On the Development of Data Literacy in Physics
Education”, he first combined the subject of physics with data literacy in an effort to
promote deeper integration of information technology andphysics teaching by enhancing
students’ data literacy levels.

The rise of a data-intensive research paradigm, user needs, and active practices in
the library community have driven the development and transformation of data literacy
education. As early as 2012, the United States launched an innovation series of programs
and initiatives focused on scientific data literacy education, namely the Data Informa-
tion Literacy program, which is jointly funded by the American Institute of Museum
and Library Services and aims to develop the ability of future researchers to locate,
organize, process, and share data, which is an important contribution to the emergence
and development of data literacy education. This has been an important contribution to
the emergence and development of data literacy education [8]. Data literacy is rooted in
information literacy. Data literacy is rooted in information literacy [4]. Data literacy is
the ability to acquire, manage, share, and use data throughout the life of data in the era
of big data, but it is not the same as information literacy.

4 Current Status of Data Literacy Education Research at Home
and Abroad

IN recent years, research on data literacy education has been carried out at home and
abroad, but the focus of their research differs greatly. Foreign theoretical research started
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earlier and has formed some curriculum system and carried out some practice, while
domestic is still at the stage of theoretical research and a few institution of higher
education have carried out practice, but a systematic curriculum system has not yet
been formed.

4.1 Theoretical Study of Data Literacy Education

4.1.1 Research on the Content of Data Literacy Education

IN 2004, Hunt K discussed the probability of adding data literacy development to uni-
versity information quality development; in 2017, Stephenson E et al. added data quality
development to the examples of information quality development in social sciences [9].
Light states that data literacy indicates the ability to collect, classify, summarize, ana-
lyze, transform data into information, and assist in decision making. It also includes the
ability to make or critique decisions based on data [10]. According to Prado’s analysis,
data literacy includes the generation and reuse of data, the identification of values, types
and formats of data, and the ability to assess, curate, organize and self-evaluate data
as important components [11]. The Data Quality Campaign consider data literacy as
acquiring data, integrating and analyzing data, understanding other types of information
data, using different types of data information in the teaching process to conduct peri-
odic studies of data drivers, optimizing existing teaching strategies, and implementing
personalized assessment to deepen students’ understanding of data and to enable data
communication. This will deepen students’ understanding of data, enable data exchange
and cooperation, and provide powerful guidance for teaching practice.

Chinese scholars Xiangbao Meng et al. [12]. Argue that in order to develop good
data literacy, it is necessary to consider all aspects of data literacy in a comprehensive
manner, including data awareness, data competence, and data ethics. Changliang Zhang
et al. [13]. Proposed that the process of data literacy education in colleges and universities
should be combined with the needs of social development, emphasize the importance of
data literacy needs in professional fields, and strengthen the teaching of data processing
theory and practical experience. On the basis of summarizing the research and practice
of scientific data literacy education in university libraries at home and abroad, Qun
Zhang [14] constructed the “5W” three-dimensional model of scientific data literacy
education system in university libraries, including the participating subjects of scientific
data literacy education, the intervention stage of scientific data literacy education in
libraries, the driving factors of data literacy education in libraries, the content of data
literacy education in libraries and the implementation methods.

4.1.2 Establishment of Data Literacy Education System

Koltay [15] in his study focused on the importance of data literacy education in college
libraries and argued that data literacy should establish a uniform terminology. Frank
et al. [16] presented data information literacy education in college libraries using mete-
orological subjects as a case study. Dillo [17] focused on co-education of archival and
library data management in the study, creating a front as well as back office model.
May-bee et al. [18] used a rooted theory approach in the paper to examine the syllabus
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of a nutrition science and political science course at Purdue University to analyze the
information literacy and data literacy needs of students.

Libraries are the main institution for information literacy education in universities,
based on which it is more beneficial to further develop data literacy education. Qun
Zhang and Yumin Liu [14] constructed the “5W” three-dimensional model of university
library data literacy education system, and it is pointed out that university libraries will
be transformed from information centers to scientific data centers in the future. Xun
Liu’s [19] study points out that in order to effectively carry out data literacy education,
university libraries in China must actively seek cooperation with multiple parties, such
as professional faculty, embedded courses with online teaching platforms to achieve the
purpose of education; cooperation with students, embedded in the student environment;
and cooperation with researchers, embedded in the whole process of research projects.
Chen Zhang [20] summarized the changing library service functions in the era of big
data. Firstly, the library will become a social information center in the future, and with
that, it will become a social library and continuous education.

4.2 Practical Research on Data Literacy Education

The most important way to cultivate data literacy is to design reasonable and effective
curriculum and training programs [21, 22], and some related teaching practice activities
have been carried out at home and abroad to offer data literacy course for students of
different majors, and the specific contents offered by some universities are shown in
Table 1. For example, Purdue University and Harvard University, which are more repre-
sentative in the United States, carry out corresponding teaching programs and training
in order to meet the needs of students’ data literacy improvement. The Johns Hopkins
University School of Medicine and Harvard Medical School in the United States offer
data literacy courses to help medical students improve their ability to extract key infor-
mation and draw scientific conclusions from the complex data of big data technology
onion [23]. Some universities in China have combined general data skills with educa-
tional practices, such as Wuhan University to take advantage of the library literature
data resources to carry out training in data analysis software, literature database utiliza-
tion and other practical education [24]. Nanjing University focuses on the development
skills of data literacy from the perspective of computer technology. Fudan University
adds data literacy courses to the “Scientific Exploration and Technological Innovation”
curriculum module for undergraduates, forming a cross-fertilization between courses,
using the teaching method of social science data platform, introduction data spaces and
data sets, and providing training on the use of Data verse to meet the basic data literacy
needs of students. This course meets the basic data literacy needs of students. Most
domestic institutions offer courses related to “data science and big data technology”,
most of which are based on data structure, database and other computer knowledge sys-
tems to set the teaching content, mainly for students of related majors, not suitable for
students without relevant knowledge reserve [25], while the data literacy course offered
by libraries mainly focus on the course of data literacy in libraries are mainly focused
on the use of documentary databases and the use of related software. Currently, there
is a lack of practice in building data literacy general education courses for specialized
fields [26].
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Table 1. Introduction to Data Literacy Courses and Programs in China and Abroad

College or institutions Course/program Name Course Content

Purdue University Data Information Literacy
Program offers “Fundamentals
of Data Thinking” course

Data awareness, data
collection and acquisition,
database management, data
mining, data visualization,
data ethics and morality

Harvard University Data Interaction Community
Project Conducts “Data
Scientist” Training

Data management technology,
data processing tools, data
service infrastructure
construction

Johns Hopkins University
School of Medicine

“Clinical Informatics” and
“Clinical Data analysis” course
are offered.

Approaches to data
management, data analysis
and data visualization in the
medical fields

Harvard Medical School “Medical Data Decision
Making” course series

Theoretical courses on
statistical decision making,
modern information science,
machine learning, etc.

Wuhan University Data Literacy and Data
Utilization General Education
Course

Data acquisition, data
processing, data sharing, data
distribution

Nanjing University R language and data analysis,
playing with data in Python

Teaching data storage,
processing, and analysis using
R or python programming
language

Fudan University Behind the Data, Information
Literacy and Scientific
Discovery, and Informed
Thinking courses

Modules based on the
“Scientific Exploration and
Technological Innovation”
curriculum

5 Conclusions

(1) The research on “data literacy” in China is later than that in foreign countries, and
there are fewer theoretical achievements, and many of the theoretical achievements
are based on the borrowing of foreign theoretical achievements. Foreign scholars
mainly study the specific content of data literacy, how to cultivate students’ data
literacy, and how to conduct periodic research on data; domestic scholars mainly
learn from the relevant foreign research, and study the connotation of data literacy,
the importance of data literacy education, and the current situation of data literacy
education.

(2) In terms of the establishment of education system, foreign scholars integrate data
literacy with specific disciplines and carry out different data literacy cultivation
programs for students of different disciplines. And domestic scholars currently
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mainly draw on the experience of foreign libraries, or analyze foreign university
libraries as cases, and analyze the elements of data literacy education by comparing
the characteristics and differences of data literacy education at home and abroad,
so as to think about the future development direction of data literacy education in
China’s universities, but data literacy education needs to be in linewith the country’s
situation.

(3) In terms of the practice of data literacy education, many foreign universities have
already put data literacy education into practice, and more foreign universities have
carried out some data literacy courses and programs, and achieved effective results.
Moreover, with the extensive development of data literacy education practice, the
audience of data literacy education has gradually expanded. There are fewer prac-
tices about data literacy education in China, and only some universities in China
have carried out some data literacy education courses, such as embedded data liter-
acy education and general data literacy education carried out by libraries, drawing
on the experience of foreign countries.
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