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Introduction

Rationale: Despite the increasing recognition of data literacy as a critical skillset in today’s
datafied society (Frank et al., 2016; Pangrazio & Sefton-Green, 2022; Van Audenhove et al.,
2020), its definition remains ambiguous, with varying interpretations across disciplines. The lack
of a unified definition and the evolving nature of data literacy, shaped by technological and
societal changes, has led to significant conceptual ambiguity. This complicates efforts to clearly
define the scope and competences associated with data literacy. This scoping review seeks to
provide a comprehensive and clear overview of the topics and themes within data literacy
research as well as to inform future research and practice.

Objective: The study aims to provide an overview of the topics and themes that are the focus of
data literacy research within the social and educational sciences. It offers an initial contextual
understanding of scientific research on data literacy. To date, no scoping reviews have been
identified within this field. Existing systematic reviews tend to focus on specific subfields or
subthemes, such as intervention assessments, educator and professional development, or
business education, with many published in 2023 (e.g., Cui et al., 2023; Ghodoosi et al., 2023;
Godaert et al., 2022; Loria-Solano et al., 2023; Raffaghelli & Stewart, 2020).

The following research questions guide this study:

What is the topical evolution of data literacy in social and educational science publications from
2011 t0 20237

— What thematic trends can be identified in the topical evolution of data literacy (2011-
2023)?

— What main themes and topics are addressed in publications on data literacy (2011-
2023)?

Methods
Inclusion and eligibility criteria:

We chose to combine Clarivate Analytics’ Web of Science and Elsevier’s Scopus databases for a
broad selection of literature as well as to mitigate potential charting biases. We applied a



screening of title and abstract to select the articles that were in line with our inclusion and
eligibility criteria, which were defined as follows:

e Onlyliterature in English is included in our analysis. Studies published in languages other
than English are excluded unless translations are accessible. We recognise that the
exclusion of Non-English literature might be a limitation of the study, but we decided to
only include English-language papers in our review for several reasons, namely
accessibility, consistency, and resource constraints (time, budget). Although we are
proficient in certain other languages, including those and not others would have
introduced bias, as it would exclude valuable research published in languages we do not
understand. We are aware that this choice leaves out other valuable contributions,
however, we do believe that the focus on English language papers allows us to maintain
arigorous, comprehensive, and globally relevant review.

e To ensure the quality of the selected literature, we include only peer-reviewed journal
articles and book chapters, encompassing all types of open access as well as early-
access publications. Conference proceedings, editorials, reviews, opinion pieces, and
other grey literature were excluded.

e We limit the timeframe to literature published between 2011 and 2023. Through a
preliminary search, 2011 is the first mention of ‘data literacy’ in an open access article
recorded in the selected databases. Therefore, we use 2011 as our starting date.

e We include all literature on the topic of data literacy within the following social science
and educational science disciplines in the two databases: communication, sociology,
political sciences, library and information studies, psychology, social issues, urban
studies, education, social sciences other. The selection of these subdisciplines is based
on the fields defined by WoS and Scopus. The decision to focus on these areas is guided
by the interdisciplinary nature of data literacy and the topic not being confined to a
specific field, as it is a multifaceted concept involving social and technical dimensions.
By including multiple disciplines, the review aims to provide a holistic understanding and
comprehensive mapping of the field

e The study explores various aspects of data literacy such as conceptual frameworks,
teaching and development strategies and activities, competence assessments,
application in societal or organisational contexts. The review includes empirical studies
(quantitative, qualitative, mixed methods) as well as theoretical and conceptual
contributions.

e Studies that do not touch upon data literacy or only mention it peripherally are excluded.

Search and selection: Our original search string - ("Data literac*") AND ("competence" OR
"skills" OR "proficiency" OR "understanding" OR "use") - was too limiting, only giving 104 results
starting at 2016. Accordingly, we broadened our search looking for papers containing "Data
literac*". This provided a dataset of 392 initial results. We then applied the abovementioned
criteria for inclusion and exclusion to the dataset and removed duplicates. This led to a final
dataset of 210 publications (see figure 1). The main author carried out the coding, which was then
reviewed by the secondary author. Any uncertainties were discussed within the author team, and



decisions were made collectively. The results of the search and the study inclusion process are
presented in a PRISMA flow diagram that can be found in the article.

Data charting and items: We extracted the full metadata records from both databases and
charted the following data in Excel: author, article title, source title (journal), document type,
author keywords, indexed keywords if applicable, abstract, publisher, publisher address,
publication year, DOI, research areas within the database. We also added the following new
columns to further analyse the data manually: ‘topic’, ‘subtopic 1’, ‘subtopic 2’, ‘target
group(s)/demographic’, and ‘specific concepts’.
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Figure 1. Prisma flowchart

Collating and summarising: We used a mixed methods approach consisting of quantitative and
qualitative content analysis.

The authors conducted a quantitative content analysis through a word frequency analysis and a
bibliometric analysis. We used 4CAT Capture and Analysis Toolkit (Peeters & Hagen, 2021) for
the word frequency analysis, where we uploaded the metadata to the programme and having it
tokenise all the words. We then carried out a frequency analysis per word for the article
abstracts, noting the most studied and used topics/concepts in the abstracts. We also



conducted a manual bibliometric analysis to discover possible publication trends in the articles’
1/ authors, 2/ journals, and 3/ geographical distribution.

The authors conducted a qualitative content analysis, applying the grounded theory approach
(Glaser & Strauss, 1967), Grounded Theory is an inductive approach, starting from the analysis
of the raw data and contributing to theory-building based on the data analysis. Within inductive
research, ‘sensitising concepts’ can be used to guide the analytical process (Bowen, 2006).
Concretely we applied the three levels of coding as defined by Glaser & Strauss (1967); open
coding, axial coding and selective coding. Following this approach, all articles were coded in a
constant comparative way. This means that we first checked whether there was already an
existing code that was relevant, before adding a new code to discover the emerging topics and
subtopics. In line with the notion of sensitising concepts, we used topics discovered through the
quantitative analysis as sensitising or guiding concepts in our analysis, but in line with the typical
feature of a qualitative content analysis and the study selection in scoping reviews, the coder
remained open to new emerging themes as the coding evolves (Bryman, 2016).

See article for more information and data visualisation.

Reporting: See article.

Funding: This article is part of the PhD project ‘From classrooms to communities? Data literacy
in formal and non-formal education’, funded by imec-SMIT, Vrije Universiteit Brussel.
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Appendix 3. List of selected articles

Year

2011

Author

Vanhoof J; Verhaeghe G; Verhaeghe JP;
Valcke M; Van Petegem P

Title

The influence of competences and
support on school performance
feedback use

2012

Berendt B

Data Mining for Information Literacy

2013

Prado JC; Marzal MA

Incorporating Data Literacy into
Information Literacy Programs: Core
Competencies and Contents

2013

Vanhoof J; Mahieu P

Local knowledge brokerage for data-
driven policy and practice in education

2013

Perrotta C

Assessment, technology and
democratic education in the age of
data

2014

Piro JS; Dunlap K; Shutt T

A collaborative Data Chat: Teaching
summative assessment data usein
pre-service teacher education

2015

Macmillan D

Developing data literacy
competencies to enhance faculty
collaborations

2015

Koltay T

Data literacy: in search of a name and
identity

2015

Gummer ES; Mandinach EB

Building a Conceptual Framework for
Data Literacy

2015

Bocala C; Boudet KP

Teaching Educators Habits of Mind for
Using Data Wisely

2015

Reeves TD; Honig SL

A classroom data literacy intervention
for pre-service teachers

2016

Mandinach EB; Gummer ES

What does it mean for teachers to be
data literate: Laying out the skills,
knowledge, and dispositions

2016

Federer LM; Lu YL; Joubert DJ

Data literacy training needs of
biomedical researchers

2016

Philip TM; Olivares-Pasillas MC; Rocha J

Becoming Racially Literate About Data
and Data-Literate About Race: Data
Visualizations in the Classroom as a
Site of Racial-Ideological Micro-
Contestations

2016

Frank EP; Pharo N

Academic Librarians in Data
Information Literacy Instruction: A
Case Study in Meteorology

2016

Koltay T

Data governance, data literacy and the
management of data quality

2016

Hansen CJ; Wasson B

Teacher inquiry into student learning:
The TISL heart model and method for
use in teachers’ professional
development




Assessing the use of government open
data and the role of data
informediaries: The case of Nova

2016 | Chan M; Johnson PA; Shookner M Scotia’s community counts program
Diving into data: Developing the
capacity for data literacy in teacher

2016 | Dunlap K; Piro JS education
Using Learning Trajectories for Teacher
Learning to Structure Professional

2017 | Bargagliotti AE; Anderson CR Development
Exploring the challenge of developing

2017 | Cowie B; CooperB student teacher data literacy
Changes in educators’ data literacy

van Geel M; Keuning T; Visscher AJ; Fox during a data-based decision making

2017 | IP intervention
Supporting evidence use in networked

LaPointe-McEwan D; DelLuca C; Klinger professional learning: the role of the

2017 | DA middle leader
“The story of data”: A socio-technical
approach to education for the data
librarian role in the CityLIS library

2017 | Robinson L; Bawden D school at City, University of London
Mixed method study examines
undergraduate student researchers’
knowledge and perceptions about

2017 | Goertzen M scholarly communication practices
Agricultural librarians becoming

2017 | Stowell Bracke M informationists: A paradigm shift
The effects of a data use intervention

Ebbeler J; Poortman CL; Schildkamp K; on educators’ satisfaction and data

2017 | Pieters JM literacy

Riddle DR; Beck JS; Morgan JJ; Brown N; | Making a case for case-based teaching

2017 | Whitesides H in data literacy
Inquiry-based leadership: The
influence of affective attitude,

Uiterwijk-Luijk L; Krager M; Zijlstra B; experienced social pressure and self-

2017 | Volman M efficacy
First Things First: Teaching Data

2018 | Burns LS; Matthews BJ Journalism as a Core Skill
Preparing preservice teachers to be

2018 | Carey M; Grainger P; Christie M data literate: a Queensland case study
Using Consultation Data to Guide Data

2018 | Gao WL; Ke I; Martin L Services Training for Liaison Librarians
Data Literacy for Social Studies:
Examining the Role of Data

2018 | Shreiner TL Visualizations in K-12 Textbooks
Young Adults’ Understanding and Use
of Data: Insights for Fostering
Secondary School Students’ Data

2018 | Gebre EH Literacy
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2018

Kippers WB; Poortman CL; Schildkamp
K; Visscher AJ

Data literacy: What do educators learn
and struggle with during a data use
intervention?

2018

Gray J; Gerlitz C; Bounegru L

Data infrastructure literacy

2018

Quill TM

Humanitarian Mapping as Library
Outreach: A Case for Community-
Oriented Mapathons

2018

Pangrazio L; Selwyn N

“It’s Not Like It’s Life or Death or
Whatever”: Young People’s
Understandings of Social Media Data

2019

Hixson T

Reactions vs. Reality: Using Sentiment
Analysis to Measure University
Students’ Responses to Learning
ArcGIS

2019

Li Q; Wang P; Sun YF; Zhang YL; Chen CF

Data-driven decision making in
graduate students’ research topic
selection Cognitive processes and
challenging factors

2019

Reeves TD; Chiang JL

Effects of an asynchronous online data
literacy intervention on pre-service
and in-service educators’ beliefs, self-
efficacy, and practices

2019

Reynolds KA; Triant JH; Reeves TD

Patterns in how pre-service
elementary teachers formulate
evidence-based claims about student
cognition

2019

Arreguit O'Neill SA

Fostering Data Literacy Across Fields

2019

Halliday SD

Data literacy in economic
development

2019

Kouts-Klemm R

Data literacy among journalists: A
skills-assessment based approach

2019

Wolff A; Wermelinger M; Petre M

Exploring design principles for data
literacy activities to support children’s
inquiries from complex data

2019

Kjelvik MK; Schultheis EH

Getting Messy with Authentic Data:
Exploring the Potential of Using Data
from Scientific Research to Support
Student Data Literacy

2019

Markham AN

Critical Pedagogy as a Response to
Datafication

2019

McGowan BS

The role of the university library in
creating inclusive healthcare
hackathons: A case study with design-
thinking processes

2019

Annes J; Krtiger M; Suhre C; van Veen K

Impact of inquiry-based working on the
capacity to change in primary
education

2019

Arreguit X; Hugues JF

Competences and Education for
Tomorrow's Jobs and Challenges: A
Company's Perspective

11



2019

Willaert T; Cottyn J; Kenens U;
Vandendriessche T; Verbeke D; Wyns R

Research data management and the
evolutions of scholarship: Policy,
infrastructure and data literacy at KU
leuven

2019

Irish T; Berkowitz A; Harris C

Data explorations: Secondary
students' knowledge, skills and
attitudes toward working with data

2019

Gutiérrez M

Participation in a datafied
environment: Questions about data
literacy

2019

Aung T; Niyeha D; Shagihilu S;
Mpembeni R; Kaganda J; Sheffel A;
Heidkamp R

Optimizing data visualization for
reproductive, maternal, newborn,
child health, and nutrition (RMNCH&N)
policymaking: data visualization
preferences and interpretation
capacity among decision-makers in
Tanzania

2019

Vilar P; Zabukovec V

Research data management and
research data literacy in Slovenian
science

2020

Abrams LM; Varier D; Mehdi T

Librarian’s perspective for the
implementation of big data analytics in
libraries on the bases of lean-startup
model

2020

Ahmad K; Zheng JM; Rafi M

The intersection of school context and
teachers' data use practice:
Implications for an integrated
approach to capacity building

2020

Duever M; McGinn E

Teaching GIS in a Digital Humanities
Environment

2020

Beck JS; Morgan JJ; Brown N; Whitesides
H; Riddle DR

Asking, Learning, Seeking Out: An
Exploration of Data Literacy for
Teaching

2020

Behrends M; Hoffmann |; Marschollek M

Teamwork, communication and
exchange despite Covid-19 -
experiences from a digital elective in
human medicine studies as part of the
HiGHmed project

2020

Jefferson CO

Business and economics librarians'
insights on data literacy instruction in
practice: An exploration of themes

2020

Jefferson CO; Stierholz K; Fontichiaro K;
Hoelter L

Considering data literacy using
Kuhlthau's Information Search
Process: Implications for librarialis
and data providers

2020

Kennedy-Clark S; Galstaun V; Reimann
P; Martyn T; Weight J; Williamson K

Voices On Data Literacy In Initial
Teacher Education: Pre-Service
Teachers' Reflections And
Recommendations

12



A pedagogy of data and Artificial
Intelligence for student

2020 | Loftus M; Madden MG subjectification
Taking Data Literacy to the Streets:
2020 | Markham AN Critical Pedagogy in the Public Sphere
Baseline Competency and Student
Self-efficacy in Data Literacy: Evidence
2020 | Mendez-Carbajo D from an Online Module
Fostering aspects of pre-service
teachers' data literacy: Results of a
2020 | Merk S; Poindl S; Wurster S; Bohl T randomized controlled trial
2020 | Pangrazio L; Sefton-Green J The social utility of 'data literacy'
Here and hereafter: Preparing
business students for a data-driven
2020 | Schuetz C; Been J; Chan-Park CY world
Building a data literate citizenry: how
US state standards address data and
2020 | Shreiner TL data visualizations in social studies
What s critical big data literacy and
2020 | Sander | how can it be implemented?
Is Data Literacy a Catalyst of Social
Justice? A Response from Nine Data
2020 | Raffaghelli JE Literacy Initiatives in Higher Education
Towards data literacy competencies:
Business students, workforce needs,
2020 | Pothier WG; Condon PB and the role of the librarian
Data citizenship: rethinking data
Carmi E; Yates SJ; Lockley E; Pawluczuk | Literacy in the age of disinformation,
2020 | A misinformation, and malinformation
Exploring data literacy via a librarian-
faculty learning community: A case
2020 | Burress T; Mann E; Neville T study
Data Literacy for Libraries - A Local
2020 | Seidlmayer E; Muller R; Forstner KU Perspective on Library Carpentry
Using Messy, Authentic Data to
Promote Data Literacy & Reveal the
2020 | Schultheis EH; Kjelvik MK Nature of Science
Batt S; Grealis T; Harmon O; Tomolonis Learning Tableau: A data visualization
2020 | P tool
Teaching Data Journalism: Insights for
2020 | Kashyap G; Bhaskaran H Indian Journalism Education
OpenStreetMap mapathons support
critical data and visual literacy
2020 | McGowan BS instruction
A taxonomic proposal for
2020 | Marzal MA multiliteracies and their competences
From Democratic to Need to Know:
Brower RL; Mokher CG; Jones TB; Cox Linking Distributed Leadership to Data
2020 | BE; Hu SP Cultures in the Florida College System
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