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Abstract. Data is the fuel of the 21st century. Increasingly our economies are
driven by this input. Data has the potential to create social value, something that
higher education institutions are beginning to rely on, as evidenced by the
initiatives of public access to their data and the various advantages and benefits
provided by big data in improving educational management, the development
of customized curricula, monitoring the academic performance of students, as
well as in the generation of digital repositories that are the product of years of
academic, teaching and research activity. The present research aims to evaluate
the scope of existing initiatives on the subject of Big Data and Open Data in
education, in the Faculty of Technology and Applied Sciences of the National
University of Catamarca (UNCA), producing an effective contribution with
preliminary results for the research project called "ICT in the Service of Open
Data: Current Situation, Conceptualization and Initiatives for Opening Public
Information" which is being carried out in the Department of Informatics.
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1 Introduction

In recent years, an information revolution has begun worldwide that is directly related
to free access to data. Open Data responds to an initiative already installed in several
countries and that pursues the publication of data sets that governmental
organizations, companies, institutions, among others, have in their possession, so that
they can be disclosed and potentially reused by society in general, and in particular,
by entities that can add value to such data and thus develop beneficial products for the
community.[1]

However, it is impossible to process and analyze huge data repositories with
conventional database and analytical tools. This is only possible with the use of the
Internet and tools that allow the collection of information, this massive data analysis
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is known as Big Data.

The concepts of big data and open data are related, but they are not the same. "Big
data" or big data refers to such a massive set of data that it generally requires
specialized software to analyze it and extract patterns. In contrast, "open data" refers
to the possibility that any person or company can reuse a data set to analyze trends,
generate new applications or create businesses, among other uses. For this to happen,
data must be accessible in two complementary ways: it must be available and in a
format that allows it to be digitally reused. In other words, while big data is defined
by its quantity, open data is defined by its quality. Open data does not necessarily
have to be "big data" to have an impact. [2]

In addition, the application of Big Data in the field of education requires much
deeper research that can provide a broad scope of understanding about the functioning
and abilities of higher education institutions in their four primary missions: research
and data analysis, teaching, training and administration; through these elements, for
example teachers can customize each of their lectures to improve the performance of
their students. [3]

This research aims to evaluate the scope of existing initiatives on the subject of Big
Data (BD) and Open Data (OD) in education, within the Faculty of Technology and
Applied Sciences (FTyCA) of the National University of Catamarca (UNCA),
producing an effective contribution with preliminary results for the research project
called "Las Tic al Servicio del Dato Abierto: Situacion Actualizacion,
Conceptualizacion e Iniciativas de Apertura de Informacion Publica" which is
executed in the Department of Informatics.

2 Big Data

Although there is no commonly accepted definition of DBs, we can say that they are
data that can be defined by a combination of the following five characteristics [4]:

® Jolume: where the amount of data to be stored and analyzed is large enough to
require special considerations.

® Variety: where the data consists of multiple types of data, potentially from multiple
sources; here we should consider structured data stored in tables or objects for which
metadata is well defined, semi-structured data such as documents or other similar
where metadata is contained internally (e.g. XML documents) or unstructured data,
which may be photographs, video or any other form of binary data.

® Velocity: where data is produced at high rates and running on "stale" data is not
valuable.

® Value: when the data has a perceived or quantifiable benefit to the company or
organization using it.

® Veracity: where the accuracy of the data can be assessed.

All these features today are undoubtedly provided by new technological trends,
such as cloud computing and the Internet, without the latter this would not be
possible. The versatility and magnitude with which data is handled through these tools
facilitates and shortens the distances of time and space, which in itself is a great
benefit for educational institutions and the social impact before a society in constant
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advance. The benefits of using DB techniques are quite broad. Two main groups of
benefits emerge: cost savings; and competitive advantage. The potential of BD
depends on the sectors of activity where it is used. There have been significant
advances in science through the adoption of BD, particularly in astronomy, biology
and bioinformatics. [4]

3 Open Data

OD (Open Data) are those data that are freely available for use, reuse and
redistribution. These data must comply with the following premises [5]:

o Availability and access: Data should be available at a reasonable cost and in a
convenient and modifiable form.

e Reuse and redistribution.: The format of the data will allow for reuse, redistribution
and integration to other datasets.

e Universal participation: Everyone should be able to use, reuse and redistribute
information without restrictions.

In December 2007, the Opengov Data organization published eight principles that
should be considered by governments when publishing data. These principles do not
indicate which data should be public, but rather specify the conditions for public data
to be open. [5]:

o The data must be complete. All data shall be available. Data is stored
electronically including documents, databases, transcripts, audio and video
recordings, images, etc. Public data is data that is not subject to existing privacy,
security or privilege limitations, which is governed by other laws.

o Data should be primary. Data are published as extracted from the source, at the
best possible level of granularity, not in aggregated or modified forms.

o Data must be timely. Data are made available as soon as necessary to preserve
the value of the data.

o Data must be accessible. Data are available to the widest range of users and for
the widest range of purposes.

o The data shall be machine processable. The data shall be reasonably structured
to permit automatic processing of the data.

o Access should be non-discriminatory. The data are available to anyone, without
registration.

o The format of the data should not be proprietary. The data are available in a
format over which no entity has exclusive control.

o The data must be license-free. The data are not subject to any copyright, patent,
trademark or trade secret regulations. Reasonable privacy, security and privilege
restrictions may be allowed as they are governed by other laws.

Tim Berners-Lee proposed a categorization of the degree of openness of data based
on stars, regarding how open and usable data an institution can offer (see Fig.1). [6]

e [ star: Data must be available on the web in any format and under an open
license to be considered open data.

e 2 stars: Data must be structured and in a format that can be interpreted or
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processed by machines.

e 3 stars: Same as above but in a non-proprietary format.

o 4 stars: All of the above plus the use of w3c recommended standards (RDF -
SPARQL) to identify things.

e 5 stars: All of the above plus linking to the data of others and thus providing
context.

Fig. 1. 5-star development scheme for open data.

4 Big Data and Open Data in Education

BD in the educational world refers, above all, to the enormous amount of data and
information we have about the educational system itself, the academic performance of
students, the training needs of teachers, or the impact of educational measures taken
in the field of training to improve the quality of educational processes in times of
globalization, interculturalism and multilingualism. Thus, one of the key features of
BD in the academic context is linked to learning analytics, which are understood as
processes of continuous and procedural assessment that address the changes and
evolution of certain school factors or variables. Thus, the potential of BD can be
specified in the following aspects [7] Among the main educational methods derived
from BD analytics (whose origins date back to the year 2000), and its integration with
the new smart devices and web technology that today are already being applied in the
educational field, are the following [8]:

o Adaptive learning: knowledge data, which will facilitate analytics to create the
tailored curriculum. This method emphasizes the areas in which students have more
difficulties, in order to adapt to their way and pace of learning and create a
personalized, differentiated and tailored teaching path for each student.

o Competency-based education: today's competency-based education platforms,
derived from the power of DB analytics under learning metrics, empower student
independence while allowing teachers to assess progress. One example is Mastering.

e Flipped classroom and blended learning: A typical platform that uses these
educational methods is Moodle. The knowledge bases generated by these types of
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platforms serve to complement the data lakes of an educational institution and thus
facilitate learning analytics.

o Gamification: This tool helps teachers enhance classroom learning in an
efficient and fun way. In particular, it enriches specific behaviors and boosts students'
active participation by issuing rewards in real time. This platform delivers tracking
reports to inform students' progress to both parents and teachers.

e Mobile learning: Currently, these devices promote learning through educational
content, such as electronic textbooks or interactive courses that help improve school
performance. They also allow the application of assessment or placement tests that
speed up and simplify the student evaluation process. These devices are one of the
most important pillars for gathering information about students and the educational
processes they attend, thus increasing the possibilities of performing analytics with
BD technology and identifying new areas of opportunity to improve education.

These methods, which allow education to reach a larger student population and
meet the continuous demands of students (who are increasingly demanding a more
flexible and personalized education), are providing very promising results and have
changed the way in which students relate to each other, to their teachers and to
educational institutions.

For their part OD can be used in higher education, as follows [9] :

e Collaborating with researchers on real research projects.

e Promoting collaboration among students from diverse disciplines by creating
learning activities based on sustainable development goals.

¢ Encouraging activities in which students help their local communities solve real-
life problems.

Likewise, the use of OD can contribute to the development of critical thinking,
research, teamwork and citizenship skills. So, when working with students, we can
incorporate OD into teaching activities by guiding learning through [9]:

Identify and describe the learning outcomes for the planned activities.
Identify the portals that will generate the data.
Identify and clearly describe the challenges that students might face.

e Provide training materials for the software that students will need to analyze the
data.

e Support students in communicating their findings to local communities.

5 Methodology

The research is within the paradigm of non-experimental research design, of the
exploratory type, observing the phenomenon as it occurs without manipulation of
variables or comparison of groups of subjects. [10]. A descriptive and comparative
study was carried out. A search strategy was proposed considering the characteristic
aspects of each of the terms related to the object of study, i.e., BD and OD in
education that allow the evaluation of existing initiatives in the Faculty of Technology
and Applied Sciences (FTyCA) of the National University of Catamarca (UNCA).
With respect to obtaining information, samples were taken through direct observation
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of the FTyCA website.

6 Preliminary results

The FTyCA showed a considerable amount of data published in the different domains
that articulate the university (institutional, academic, teaching, research repositories,
archives). Specifically, the following were observed: a research repository,
publication of government and academic acts, among others. In other words, actions
corresponding to the first steps in OD were evidenced when opening small and simple
data sets, which are part of a larger data set. All published data have an open format
but the level of openness corresponds to 1 star. This is because most of the published
data are in a format that does not allow their reuse, for example in .PDF, .DOC,
.ODT, .TXT, among others; or a scanned image. Furthermore, these data are available
free of charge without the need to register or request access. On the other hand, only
some of the data published can be downloaded from the URL where they were found
and comply with the "Updated Data" evaluation index, which guarantees users that
the data are renewed every year.

In relation to the observation and exploration of the aforementioned aspects of BD,
the FTyCA has the Moodle virtual education platform in which applications of
competency-based education, flipped classroom and blended learning, and
gamification were found. It also offers teachers and students the possibility of
applying Mobile Learning through the application of this platform, which is also
offered by the academic unit. Although different statistics are available on student
learning in terms of the number of passing and failing students, student desertion,
enrollment dropout, among others, no evidence was found of the application of BD
for adaptive learning in customized study plans that take into account these statistics,
learning habits, knowledge, weaknesses and strengths of each student.

7 Conclusions

Based on the study conducted and the results obtained, the following comments can
be made:
e To advance in the opening of data it is necessary to consider the criteria for
selecting data for opening provided by the Undersecretary of Public Innovation and
Open Government of the Ministry of Modernization of the Nation in the "Open Data
Kit".
o Note that data openness focuses on non-personal data that are not subject to specific
restrictions.
¢ To give greater impetus to the use of big data in the field of FTyCA.
e To train human capital for the application of big data technology in the academic
unit.

Open data is important for the university because it encourages greater
transparency in the information it produces and efficiency in its actions. For society,
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these open data are important because they provide information about the different
activities carried out in the university environment as well as the careers taught, the
number of students, the number of graduates, research, etc.. Likewise, they allow to
know the current problems such as student desertion and which are the actions that
are being carried out to solve them.

It would also be very beneficial for the Faculty of Technology and Applied
Sciences to take advantage of the benefits offered by Big Data to move from the
massive collection of data and the mere generation of statistics, to the positive and
integrative use of educational information to achieve greater quality and management
of the education system, and achieve academic excellence; To this end, the curricula
can be adapted with the knowledge of the strengths and weaknesses of the students,
through the statistics produced, in order to reduce dropout and dropout rates; to bring
students closer to employment; and to produce research and contributions to the local
public and private sector according to the needs.
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