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The objective of this study is to examine the characteristics of data literacy, 
which – on the long run – promises to become a fundamental component 
of artificial intelligence literacy (AI literacy). In addition to conducting a 
scoping review on the interrelated topics of data literacy and artificial 
intelligence literacy, we also draw upon our expertise in the field of data 
literacy and mention among others digital literacy, media literacy and 
their critical approaches.
In light of the considerable diversity of approaches and opinions, a 
significant portion of the extensive body of literature was subjected to 
careful examination, with a view to elucidating the nature and role of data 
literacy and AI literacy.
The issue of AI literacy is gaining increasing attention. It is therefore 
important to review its history and characteristics by examining the 
relationship between it and other forms of digital literacy, and in particular 
data literacy.
data literacy, AI literacy, critical approaches

1. Introduction
The concept of data literacy (DL) is emerging as a key means of facilitating com-
munication between individuals, because it provides a common language for 
accessing and utilising existing data in a variety of ways. It is challenging to as-
certain the extent to which this has been adopted beyond the confines of select 
professional communities. Conversely, it is our contention that – at this particular 
point in time – there is a greater need than ever before to place data at the heart 
of our activities (Corrall, 2019). 

We should not forget that the domain of DL is associated with other forms of 
literacy, including the relatively recent addition of artificial intelligence literacy 
(AI literacy), the nature of which shall be described below.

2. Methods
We conducted a scoping review with the aim of summarising key concepts and 
definitions in order to further knowledge on the subject matter. As explained by 
Bowler and Shaw (2024), the aim of such reviews is to facilitate the identification 
of research on a given topic by presenting an initial overview on a topic by clari-
fying key concepts and definitions. Its diversity, and the multidisciplinary nature 
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of DL, as well related literacies were identified because they have the potential to 
identify areas that are currently lacking some kind of knowledge, but can lead to 
further and more comprehensive results. 

3. The variety of "new" literacies
Before we start discussing our main objective, we need to briefly mention earlier 
literacies. One of the best known "new literacies" is information literacy (IL) that 
growingly adapts critical evaluation of information and its sources (American Li-
brary Association, 2000). We can also count with digital literacy (Gilster, 1997), 
which is often regarded to be synonymous with data literacy, given that it has 
become a cross-sectoral activity, leading to interdisciplinary activities that are 
supporting work in digital environments (Raffaghelli et al., 2020). Media literacy is 
also a foundational concept, but it should be acknowledged that its broad con-
ceptualisation in this context is not necessarily media specific (Pfaff-Rüdiger and 
Riesmeyer, 2016). There is also media and information literacy that goes beyond 
knowing how to use digital technology, but focuses on knowing how to learn, 
how knowledge is organised, and how to find, select, evaluate, and use informa-
tion. Accordingly, it includes the skills and knowledge needed to navigate the 
knowledge society, not only in education but also in working or everyday occu-
pation (Varga and Egervári, 2022). We can also draw on the DigComp 2.2 Digital 
Competence Framework for Citizens, which also emphasises the importance of 
conscious data evaluation (Vuorikari, Kluzer, Punie et al., 2022).

4. Data literacy for researchers and information professionals
A significant part of the abovementioned types of data-related literacies were 
created almost exclusively to support research, i.e. initially, the concept of DL was 
predominantly interpreted through the lens of academic inquiry. This is reflected 
in the definition, provided by Calzada Prado and Marzal (2013) as it underlines the 
importance of understanding how to select and synthesise data and combine it 
with other sources of information and prior knowledge. 

It should be noted that the focus has subsequently been extended to other 
professional domains and work environments. As a consequence of this evolu-
tion, there is often no clear distinction between DL for research purposes and 
the provision of DL services to citizens or other target audiences.

Nevertheless, effective and responsible use of data can facilitate the extraction 
of insights from datasets, their interpretation and translation into appropriate 
decisions and actions (Arreguit O’Neill, 2019). This requires us to look far beyond 
standard approaches by recognising the cognitive, metacognitive, affective and 
socio-emotional competencies associated with the use of data, which are an-
chored in universal moral values (Schüller, 2021).

Effective and responsible use of data can facilitate the extraction of insights 
from datasets, their interpretation and translation into appropriate decisions and 
actions (Arreguit O'Neill, 2019). 

5. The need for critical approaches
At the same time, literates we have begun to pay attention to critical attitudes, 
as we have recognised the need to present a complete picture that reveals a 
broader picture neglected in some cases. In light of this we can understand 
that the treatment of datasets should begin with a process of deconstructing 
their unquestioned authority by identifying the context in which the data were 
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produced and subsequently reused (Calzada Prado, Marzal, 2013). In addition, 
data literacy should be dedicated to promoting cross-disciplinary thinking, for 
example, with the aim of breaking down academic silos and encouraging and 
applying creative and critical thinking (Ridsdale et al., 2015). The ability to interpret 
and use data is of paramount importance to researchers, citizens and information 
professionals (librarians) alike, and it has become clear that the general public also 
needs data (Carlson and Johnston, 2015). With this comes the interest of dataset 
owners, as they should also be held accountable for the ethical use of data, be-
cause they are in a position to answer questions and thus become responsible 
for the ethical use of data by taking into account the following issues. In the light 
of the potential limitations of data-driven analysis, all players need to discern the 
discrepancies between data and reality. It is therefore the final responsibility of 
researchers, librarians and the general public to learn that data only provides a 
partial view of the subject matter (Fontichiaro and Oehrli, 2016). We also know 
that examining the subjectivities of individuals can help to construct appropriate 
messages, which – not incidentally – go hand in hand with the biases, associated 
with the sharing of data and information (Funk et al., 2016). 

To achieve this requires
•  Proper data literacy education, which can be integrated into a core skillset 

that encompasses the capacity to exercise discernment. It can be seen as a 
development of information discernment that is evaluating the information 
component of digital literacy (Walton, Pickard, Dodd, 2018).

•  The development of the skills needed to transform data into non-raw, non-
numerical representations necessitates the verification of the origin and 
reliability of data, with particular attention to factors that may affect the 
patterns, errors, and omissions of data (Bhargava, 2019).

6. Data literacies for citizens
The majority of the aforementioned concepts are beneficial for researchers and 
information professionals, but they can also prove invaluable to the general pub-
lic. Namely, the concept of DL holds great promise for empowering individuals to 
understand and solve their own problems through the use of existing data or the 
generation of new data, as well as through the use and monetisation of diverse 
datasets (Bhargava et al., 2015). The optimal use of approaching data literacy is 
essential to facilitate decision making and to generate new knowledge beyond 
the boundaries of scientific research. Such knowledge can benefit not only sci-
entific research, but also the promotion of community engagement and citizen 
empowerment.

Data literacy is an essential skill to face a multitude of everyday challenges. In 
order to meet the associated responsibilities, it is necessary to have the neces-
sary knowledge and skills to protect, secure and maintain the privacy of data on 
social networks (Corrall, 2019).

Managing data related tasks fall upon any individuals, who utilise data. They 
must be aware that varied data types can be used to serve a number of func-
tions. However, it is recommended also for citizens to use data in a professional 
manner, for example by distinguishing between a simple opinion, a dataset or 
piece of information. 

It is thus incumbent upon any data user to be aware that a variety of data 
types can serve for varied reasons. Searching for information and data to com-
plete diverse narratives also can assist in the validation of claims, derived from 
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datasets. The development of democracy in several countries has led to the 
realisation that informed citizens are better equipped to make informed deci-
sions as voters. 

The first step towards more expansive definitions, approaches and practices 
of data literacy (Leu and Kinzer, 2000), which are necessary given the potential 
for data to be misinterpreted or employed in an inappropriate manner. Secondly, 
it is of utmost importance to recognise the limitations of reductionist perspec-
tives on the world. This suggests that the preliminary step in working with data 
should be to question the apparent authority of a text, examining how it was 
constructed, by whom and under what circumstances (Špiranec, Kos, George, 
2019). Data-driven thinking also can be employed in order to facilitate the trans-
lation of data into abstract concepts (Davies, Fidler, Gorbis, 2020). Cultivating a 
creative data literacy that appeals to a more diverse population and aims to alle-
viate the symptoms of data inequality (D'Ignazio, 2017). One of its manifestation 
is data infrastructure literacy, which aims to foster a critical approach that enables 
responding to the impact of datafication. To do this, it is paramount to adopt a 
broader view of literacy, which requires embracing personal data, generated by 
our digital activities, while recognising the importance of data identification, un-
derstanding, reflexivity, applications and strategies (Selwyn, 2019, p. 215).

It is also essential to critically examine the technological infrastructure and 
political economy of digital platforms. This must be accompanied by an analysis 
of strategies and tactics for managing and protecting privacy and resisting pro-
filing and tracking (Pangrazio and Sefton-Green, 2020). In such environments, 
we need to place even more emphasis on the approaches outlined above. One 
of the related key challenges is to understand the processes by which data is 
generated, extracted, managed, analysed and aggregated. It is also crucial to 
draw conclusions from the data, provide a summary and offer an explanation. 
It is also crucial to resist the invasion of privacy, the influence of algorithms and 
the commodification of data. Promoting the responsible use of data is also of 
paramount importance because it promotes open science, which is the respon-
sible use of data. On a broader horizon, we should understand the ethical impli-
cations of data-driven processes (Raffaghelli et al., 2020). These and similar goals 
can be achieved by improving the data literacy skills of a wide range of current 
and potential users by encouraging a more sophisticated, analytical approach to 
data-driven processes (Gebre and Morales, 2020).

The aforementioned efforts stipulate that any framework for data citizenship 
should be designed to assist laypersons in their individual and collective criti-
cal inquiry, enabling them to engage in their communities in a meaningful and 
proactive manner (Carmi et al., 2020). Yates et al. (2021) reminds us that data 
thinking can foster citizens' critical understanding of data and data doing, which 
motivates citizens' everyday engagements with data, including deleting and us-
ing data in an ethical way. Data participation, which entails enhancing citizens' 
proactive engagement with data and their networks of literacy, is meant to with 
the objective of safeguarding individual and collective privacy and wellbeing, 
and providing assistance to others in developing their data literacy.

The willingness and ability to apply it transcends disciplinary boundaries, 
encompassing knowledge and willingness. This type of data literacy encour-
ages critical questioning, imagination and intervention around the broader 
socio-technical infrastructures for creating, using and sharing data (Gray et al., 
2018). Interrogating the socio-technical systems of big data practices requires 
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forming opinions about current debates around data analytics in order to make 
informed decisions about our personal choices (Sander, 2020). 

7. Data literacy and AI literacy
AI (artificial intelligence) literacy can be defined as "the ability of a system to 
correctly interpret external data, learn from that data, and use that learning to 
achieve specific goals and tasks through flexible adaptation" (JISC, 2022). It is also 
understood as "a set of competencies that enable individuals to critically evaluate 
AI technologies, communicate and collaborate effectively with AI, and use it as a 
tool online, at home and at work" (Long and Magerko, 2020, p. 2). 

However, what we see today is that the forms of this literacy do not yet seem 
to be fully clear, and - at the very least - AI applications themselves in general, 
and in libraries in particular, seem to be in their infancy.

On the other hand, we can already see that it includes the ability to under-
stand, use, monitor and critically reflect on AI applications, and that it can be 
used without a background in computer science (Laupichler et al., 2022). 

All above considerations require a return to the original conceptualisations of 
DL, as AI literacy relies on the ability to understand the intrinsic nature of data 
and to use this understanding to inform decision-making processes. It must also 
include the ability to identify, collect, organise, analyse and synthesise prioritised 
data (Mandinach and Gummer, 2013), recognising that the knowledge associat-
ed with data varies across disciplines (Carlson and Johnston, 2015).

It is therefore important to emphasise that in order to be considered data 
literate, it is necessary to identify the circumstances in which DL may be useful 
(Bhargava, 2019). This leads to the recognition that data often interacts with in-
formation and therefore its value depends on its intended use (Makani, 2015).

Given the potential of AI, it seems prudent to consider the principles of digital 
humanities (DH). In this and similar contexts, it may be helpful to recognise that 
information literacy is typically created directly by people, whereas the produc-
tion of data is. This means that IL typically involves forms of knowledge, whereas 
the production of data may not require direct input, assuming that texts can be 
interpreted as data and partially as machine-generated abstractions (Schöch, 
2013). Despite the fact that digital humanities literacy is less frequently men-
tioned, it has been largely overlooked in related discussions, as it is often seen as 
an ancillary outcome of the iterative process of inquiry.

However, both DL and AI literacy encompass a range of literacies, when crit-
ically examining the sources of data and their origins. Abner (2020, p. 20) adds 
that a data literate person "will ask questions about how value is determined, 
who assigns value, and what societal factors might influence value." Answers 
to these questions are not always readily available (if at all). However, "when 
learners understand the process of data creation as entirely human, they think 
critically about that process and how it affects any data they examine." 

8. Applying data literacy
One of the potential applications of DL is in the field of education. For example, 
there are comprehensive approaches to teaching data literacy, based on a col-
laboration between several educational institutions in the United States. In order 
to achieve this objective, a number of potential stakeholders and vital elements 
were identified through a process of analysis and synthesis.
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1. The articulation of the specific information or data that is required to be gath-
ered, along with the rationale behind it, is of paramount importance.

2. It is to define the specific questions that require answers based on data.
3. The management of data entails a focus on the acquisition and storage of 

appropriate data. 

The utilisation of data requires the analysis, interpretation, and reporting of 
data, with particular attention to the following:
•  The selection of data sources or the definition of new data collection needs,
•  The clarification of data submission procedures and requirements,
•  The monitoring of data collection and entry fidelity,
•  The collection and storage of datasets to ensure reliability, usability, and 

accessibility,
•  The provision of related education.

This approach permits reflection and improvement, reducing thereby the un-
warranted burden placed on educators and enhances their capacity to utilise 
data for a range of purposes. This may be accomplished by identifying defi-
ciencies in the processes and defining strategies for improvement, as well as 
strengthening sustainability through professional development opportunities 
(Ruedel, Kuchle, Bailey, 2021).

In contrast to the aforementioned example, we may look at a relatively 
straightforward illustration of the involvement of libraries and librarians. In 2020, 
Georgetown University in Qatar conducted a pilot data literacy course. The spe-
cific learning objectives include the ability to locate and analyse both quantita-
tive and qualitative data. The course addressed the fundamental competencies 
associated with data literacy, including the capacity to access data and critically 
assess its quality. The course was delivered in two formats: a lecture-based for-
mat and a hands-on format (Usova and Laws, 2021).

9. Conclusion
This paper has shown that literacies can be identified in a variety of contexts, 
but has also highlighted the importance of recognising the similarities between 
them. It has highlighted the need for further research into data literacy in all its 
varieties, particularly in view of the fact that many questions remain unanswered 
in this area, so that existing knowledge on these issues needs to be both extend-
ed and consolidated.
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