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Abstract. Data science is affecting an increasingly wide area of everyday 
life but general education in Russia has not yet reacted to the new 
challenges associated with this aspect of digitalization. The changes in 
technologies, the economy, and society over the last two decades have 
formed a new agenda for teaching mathematics and information 
technologies, as well as media education and social sciences. Education in 
all these fields requires a reconsideration of the content and methods of 
teaching due to the increasing importance of data science and artificial 
intelligence in the context of fundamental changes in the economy and the 
labor market. As many areas of human life are changing, there is a need to 
formulate new types and kinds of educational results, at which modern 
pedagogy should be aimed. A modern way of meeting such challenges is to 
distinguish new literacies (media literacy, environmental literacy, 
functional literacy, etc.). The article deals with the concept of data literacy, 
examines its content and composition, and substantiates its relevance as an 
educational result consistent with digitalization trends that one can observe 
in modern society. A distinction is made between approaches to in-depth 
and general studies of data science. A description is given of various types 
of tasks aimed at developing data literacy among students in the context of 
their setting on different educational material. The authors consider 
possible ways of deploying programs aimed at mastering data science by 
students without the need to formalize it into a separate discipline or school 
subject.  
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1 Introduction 
Today, we live in a digital society, one of the most important characteristics of which is 
“datafication” – when many processes of economic and social development are based on 
the collection and processing of large amounts of data (big data), including personal data. 
Big data is data, the volume, diversity, and growth rate of which exceed the capabilities of 
traditional systems for storing and processing information that existed at the turn of the 
2000s. In a certain sense, a modern person becomes a source of data, which is expressed in 
what the person buys, what links the person clicks on the Internet, how much time the 
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person spends on viewing information, what geolocations the person visits, etc. Becoming 
the owner of a particular information product (a smartphone, application, or software), one 
enters a relationship with different algorithms that collect information about their actions 
and interests. The question arises about information security and whether specific people 
are aware of this aspect. When we discuss young people who pick up a smartphone at a 
fairly early age, this issue becomes even more relevant. However, we should not talk about 
isolating young people from modern advances in information technology. The formation of 
specific types of literacy is seen as a more rational task, which at least allows increasing the 
level of awareness, critical attitude, and reflection towards the operation of modern 
technical means and information. The goal of the study is to determine the content of a 
specific type of literacy as a possible new educational outcome focused on a reflective 
attitude towards the phenomenon of big data in modern society. 

2 Methods 
The study is an overview in which we tried to analyze and summarize modern concepts of 
educational outcomes related to the phenomenon of big data. We selected the sources that 
allowed us to consider literacy in the field of big data from the perspective of general 
developmental and not (pre-) professional educational results. 

3 Results 
Although the analysis of big datasets is more often referred to highly specialized and 
professional fields of activity, data science tools seem to be more widely available than it 
might seem at first glance. Today, the concept of data literacy is acquiring clear boundaries 
and can be described as a general ability, applicable in the framework of social and ethical 
issues, allowing one to develop informed rational decisions and formulate an evidence-
based position in the modern digital world [1]. Pangrazio and Sefton-Green [2] rightly 
emphasize that data should be treated critically and with caution as the datasets used 
(systematized datasets) can undergo too many processing cycles and be used by different 
agents in different contexts, with different goals and motives. Data literacy presupposes the 
use of quantitative and qualitative data analysis tools but a much more important skill here 
is the use of such tools in a specific context [3]. 

Data literacy is seen as a set of different characteristics possessed by a modern member 
of the information society and can include configurations of the following abilities: 

• assessing the consequences of using and providing data about oneself and one’s 
life when working with modern mobile devices, payment systems, social networks, various 
information services and software, etc.; 

• reconstructing the context of the presented information systematized by someone 
to the level of data used in it and methods of their application; 

• search, discovery, extraction, and processing of data necessary for more rational 
decision-making in life, which may be associated with the choice of a city of residence and 
a place of work or with forecasting the financial situation of one’s own family. 

4 Discussion 
One of the key issues related to data literacy is the redundancy and feasibility of using 
methods and tools for teaching data science. What can we eliminate in the classical ways of 
studying data science to reach the level of formation of general developmental educational 
results that are widely used at different (including early) stages of development? 
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results that are widely used at different (including early) stages of development? 

Most often, we can find a wide range of offers in the field of specialized educational 
programs on data science. There are popular online courses that try to respond to staffing 
demand. Here are examples of courses on Coursera [4] and edX [5]. We can also see a lot 
of professional training programs in the field of Data Science at the undergraduate and 
graduate levels [6-8]. Such programs strongly focus on the technical side of the data 
analysis process, which makes one consider them highly specialized training programs. 
This approach may be redundant for solving the problems of mass formation of the relevant 
type of literacy in as in this case we pay less attention to the overall impact of data on the 
life of society, economy, and culture, which is also noted by experts [9]. In turn, those 
examples that affect the general contour of teaching data science to adolescents have 
different durations and feature a different range of content [10-15]. 

According to some data science educators, for the successful development of this field, 
one must possess not just complex knowledge of specialized software but, more 
importantly, a combination of basic knowledge in this area with the ability to analyze [16]. 
The dependence of more and more areas of modern life on big data sets actualizes these 
personality characteristics in a general developmental context. At this point, we can discuss 
not just the possibility of developing skills in working with big data but rather general 
analytical skills that allow one to be critical of information that uses big data or arrays of 
specialized data. This may be due to the increase in such a phenomenon as speculation on 
complexity for the sake of dubious justification of any social and economic phenomena 
through manipulation of big datasets or corpora of statistical data. We saw a vivid 
demonstration of this phenomenon during the proliferation of conflicting information about 
the spread of COVID-19. People tend to trust charts and statistics as these means are 
pseudoscientific and operate with actual numbers. However, despite the presence of figures 
that reflect the facts, the information can be applied incorrectly (for example, the data used 
can be obtained by incorrect methods or could go through many cleanup cycles, etc.). In 
this sense, teaching data literacy is, among other things, the process of forming competent 
criticality, which allows one not only to doubt the reliability of the information but also to 
verify the reliability of the data that underlie the information provided to the public. 

Cuoco et al. [17] write about the importance of forming a “mental habit” of accessing 
data as a way of thinking, questioning, and solving problems. Finzer [18] is also a firm 
believer that during school teaching one must instill specific thinking, a view of the world 
through the prism of data. The researcher notes that “thinking in data” is a kind of meta-
skill that should be developed in school through the application of data science methods 
within existing subjects and not through the introduction of a special discipline. This vision 
is also shared by authors writing about the development of educational programs in data 
science and statistics at the high school level [6, 19]. At the same time, today, big data and 
data science practically do not stand out from the entire array of distance digital 
technologies in education. These subjects are included in the basic curricula of the subjects 
“Information technology” and “Technology” as individual components, taught in a 
detached, objectified mode. Rarely, computer data analysis and machine learning are shown 
to students as tools for solving educational problems, including design-related and creative 
tasks [20]. 

5 Conclusion 
Data literacy is associated not so much with big data as with data in general, methods of 
data processing, and general analytical capabilities which allow one to reconstruct the basis 
of information that affects them and form a valid basis for making one’s own rational 
decisions. It should also be understood that data literacy differs from digital and 
information literacy but correlates with them, specifying and complementing the former 
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two in a certain way. If digital literacy allows a person to efficiently and safely use digital 
technologies and resources according to the context of the assigned tasks, then data literacy 
allows one to see and understand what data is generated and used in the process of 
interacting with digital technologies. Depending on the behavior when interacting with a 
particular service, one may receive different results based on the types of data collected 
during such interaction. For example, the cost of a taxi ride that one orders using 
applications depends on various variables, including how often they use the app, the order 
history, the trip cancellation history, the willingness to pay more or less in peak situations, 
demand for taxis, etc. Depending on the personal sets of such data collected throughout the 
entire process of user interaction with the program, the cost of identical trips can vary 
significantly for two different users. It is important to understand the methods and logic of 
data processing, considering that these methods change depending on which company 
services use them and for what tasks. 

Information literacy is formed around the ability to be critical of the surrounding 
information and to reflexively seek and apply information to solve certain problems. On the 
one hand, data literacy makes it possible to establish what lies at the basis of a complex set 
of information, for example, using statistics. In such cases, data literacy makes it possible to 
assess the correctness and redundancy of the statistics used. On the other hand, data literacy 
allows one to reconstruct the sets of information underlying the algorithms that recommend 
particular information or advertisement. In this case, there is an illustrative precedent 
associated with Cambridge Analytica which collected personal data from millions of users 
of the social network Facebook to simulate electoral behavior to further select relevant 
political ads that influence the “undecided” voters’ final political preferences. It can be 
assumed that a person who understands the methods of collecting and processing data will 
become suspicious if they observe an increase in the recommended content associated with 
a particular political party. 

The application of data science in education already allows two different educational 
outcomes for which it can work: general developmental and (pre-) professional. Data 
literacy should be viewed as a meta-skill formed by appropriate approaches, without 
singling it out as a separate discipline or subject, unless one aims to provide professional or 
highly specialized training. Data literacy can be considered as a self-sufficient educational 
result but integrated into other types and kinds of educational activities. 
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