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Abstract

This study analyses the state of data science and AI in Spanish language. The 

motivation is driven by our previous project: 

https://doi.org/10.21428/39829d0b.d871fa5c - “The art of Artificial Intelligence from a 

lexical perspective”. The search for information about AI in Spanish language was a 

failure, so it must rely on English language. This study is divided into two interlinked 

parts: the first one exposes what data science is, the benefits produced, and the 

education that a data scientist should have. Therefore, a relation of data science and 

AI with Spanish language. Questions are raised about how the training of data scientist 

in Spain is, and the analysis of diagrams, which shows the percentage of Spanish and 

English academic articles. Moreover, there are many contributions of members and 

representatives of Latin American Languages Academies. They comment on the lack of 

AI glossary written in Spanish language. The study of art provides results that indicate 

the absence of involvement of Spanish with AI and all the subareas, which 

consequently adversely affect to the education of future professionals. 

Key words: AI, data science, Spanish language and education. 

1. Introduction

1.1 What is known?

“The idea that all change should be sweet, slow and stable does not sprout from rocks. 

It represented a common cultural bias, that is, an answer from the liberalism of 

nineteenth century for a world in revolution […].” Those words were used by the 

palaeontologist Stephen J. Gould to describe the term “gradualism”. This concept 

directly addresses the revolution of planet because of the development of TICs and the 

progress of new educational areas as artificial intelligence (Manuel Castell, 1999, p.1). 

Generally, when we refer to AI, a significant percentage of population has a wrong idea 

of what it is because AI is not refer to machines that do the tedious work which human 

being does not carry out. Artificial intelligence is much more (IT Digital Media Group, 

2017). There are many branches of knowledge in AI that help us daily, for instance, 

data science enables us to identify the hidden relationships between variables with the 

aim of stablishing and creating different versions and predictive classifications (R.A. 

Salas Rueda, 2019) (R.D. Salas Rueda, 2019). For more information, see also the next 

example. The acronym “MENA” is used in Spain to denominate unaccompanied foreign 

minors (BBC News, 2019). However, thanks to data mining technique (an area of data 

https://doi.org/10.21428/39829d0b.d871fa5c
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science), it has been found that: “This abbreviature evokes a concerned, criminalized 

and moralist discourse from an adult centric and nationalist perspective (Scientific 

journal of Comunication and Education: Comunicar, 2021).

1.2 A bit of history

In last years, the term data science has achieved a considerable prestige in world. In 

1962, people was already talking of it, when the American statistical, John W. Tukey, 

started to awake his interest in the future of mathematic statistic as experimental 

science. His contributions were focused on studying different techniques of data 

analyses. Some time later, his proposal rose to such heights that he published the 

book: “Exploratory Data Analyses” (EDA, Exploratory Data Analyses) (Turkey et al., 

1977).

1.3 What is the purpose?

This project tends to photograph instantly state of the art of data science in artificial 

intelligence. The analysis is applied in several areas of study, but without losing sight 

of our objective: education. Nowadays, the diffusion of the English language has 

become in a globalised process. Thus, English language is considered a language of 

international communication or lingua franca (Graddol, 1997 y 2006). Globalisation is 

the responsible for the fragility of other languages and, specifically, Spanish language 

(Joaquín Guerrero, 2010). Spanish is an orphan language in terminology, use, and 

vocabulary to be used in AI. This adversely affects on the exploration of new 

techniques applied to different fields of study. That also means a precariousness in 

notable areas as education and, concretely, in universities.  

2. Development

2.1 Data Science and Artificial Intelligence

For some time now, classic disciplines such as statistics and distributed systems have 

been pushed into the background in the presence of propulsion of a new and important 

doctrine: data science (Wil van der Aalst, 2016). Before continuing, the extension of 

definition of data science and its application in AI included in the introduction of this 

project, it should be highlighted. In 2015, the doctor Alex Liu, a pioneer data scientist, 

and, most importantly, very experimented in this area, he redacted a definition of data 

science in a publication in IBM Corporation: “Data science is an interdisciplinary field 

about processes and systems to gain knowledge or perspectives of large data volumes 

in many ways. They could be structured or not structured, what implies the 
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continuation of some of data analyses fields such as data mining and predictive 

analyses, as well as the discover of knowledge and data mining.”

In 2018, José Luis Marín, head of corporative Technology Strategy, published an article 

about data science, the branches that composed it and the function developed by 

certain specialities. Machine Learning and Deep Learning, they constitute two fields of 

knowledge of artificial intelligence which are of fundamental importance for data 

science, bearing in mind that they combine with other technologies such as: Natural 

Language Processing (NLP), visualization of data and experimental design. In addition, 

the description that he includes about the labour that Machine Learning and Deep 

Learning execute in this doctrine: “Both look for the composition of systems of 

orthographical prediction or automatic translation, autonomic cars or applied and 

artificial vision systems in uses cases as spectacular as the shops of AmazonGo.”

2.2 Data science: a practical approach

To be certain about the application of data science in real world, this part of the 

project is oriented to do a basic exploration of  state of the art of data science. To carry 

out this undertaking, it is evaluated the sector of tourism, an area related to society, 

economy, and culture. As with any discipline, technology has also revolutionized 

tourism with Internet. This interconnected network has changed the way of 

registration in a hotel, mode of transportation and even, it has let us virtually move to 

place what we would like to visit. Definitely, “when modes of transportation evolve, 

technology and living conditions all over the world, tourism changes” (Jorge Bonilla, 

2013, p.35).

Recently, the volume of data has experimented a considerable growth because of its 

application in generating knowledge and determination in making decisions. Mainly, 

the idea is that a large majority of enterprises and organizations design their own 

successful strategy to augur a brighter future (Octavio Lerena, 2019). To get it, it is 

necessary to foresee an expert system, that is, an intelligent information system 

composed by two modules: a base of knowledge and a rules interpreter. The base of 

knowledge contains the information requested of a concrete problem, meanwhile, the 

rules interpreter overcomes this problem by offering answers and orienting user to 

solution (Bohanec, M. et al., 1983). For further details, it is better to see how theory is 

applied to practice.  

The project is realised by members of University Community of Colima (México). It 

consists of evaluating tourist destinations via data science technology. Based on those 
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feeling provoked by previous tourists, its main objective is proportioning information 

to new tourist when they choose a touristic destine (Amaya Molinar C. M et al., 2017). 

The first step will be selecting the factors which contribute to offer an outcome. 

Subsequently, through the analyses of text and social media and from the 

implementation of processes of learning machine as Deep Learning, needed 

information will be compiled to create a structure or prediction model (Itelligent, 

2017). It is right here when two essential terms related to data science appear: Data 

Mining and Big Data. Data Mining is referring to: “By means of using various tools and 

algorithmics techniques, data mining looks for patterns of hidden interest with the 

objective of predicting future situations with a certain degree of probability (Ana M. 

Polo, 2016, P.3). The definition of Big Data says that: “The technology Big Data is 

capable of capturing, storing, operating, and processing quickly and easily large 

volumes of data by gaining from them. Fundamentally, it is focused on predictive 

analyses and identifying trends by using different techniques, for example data mining. 

With the definition of models and the use of diver technologies, the study promotes 

converting data in a valuable asset” (Thais Balagueró, 2017, párr. 10). Both procedures 

complement each other to register trends and find “golden data”. After gathering all 

possible information, the study tries to analyse valuations, attitudes, and feelings of 

tourists to classify the recollected data by means of a process denominated as feelings 

mining. Its objective is extracting subjective data by applying NLP (Ana M. Polo, 2016, 

17). After following this methodology, the academic research offers positive outcomes 

because data science helps to identify services, establishments, and agents what, 

respectively, harm and favour the imagen of a tourist destine to be chosen. In general 

terms, the management of mass data and the development of decision support systems 

have provided the possibility of benefitting big quantities of data from Internet to bring 

a raft of benefits. As well as touristic sector, other areas such as developers outlined in 

data science. For instance, the system Statihouse is used to qualify, in a statistic way, 

property offers and, also to prognostic the price. As a result, we can underline another 

successful case in the application of data science technology (J.I. Pérez Rave, 2018). 

2.3 Natural Language Processing in Spanish language

Fifties can be considered the point of departure for natural processing language. The 

stage after was marked by Alan Turing, who questioned the intelligibility of machine. 

As well as Noam Chomsky, who developed its generative grammatic to formalize 

grammatical rules (Spanish Society for Natural Language Processing, 2020). From 

that moment, different associations and societies were consolidated. They were 

focused on exploring the evolution and growth of NLP as Mexican Association for 
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Natural Language Processing. This entity is composed by twelve investigation groups 

that coordinate and share views. Some of them are the Investigation in Computation 

Centre (CIC-IPN) and the Institute of Investigation in Applied Mathematics and 

Systems (IIMAS – UNAM) (AMPLN, 2009). As with the Spanish Society for Natural 

Processing Language, which was created with the aim of promoting activities or giving 

information related to NLP: information about congresses, publications, job offers and 

investigation groups (SEPLN, 2021). Apart from institutions, there are some academic 

works that associate NLP and Spanish language. Looking for scientific databases, 

there are some academic works oriented to NLP. The first one is entitled “Applications 

of Natural Language Processing”, developed by M. Beatriz, professor at National 

Polytechnic School of Quito (Equator) and J. M. Gómez, research professor at 

University of Alicante. The objective is contributing to understand texts in which NLP 

techniques are applied (M.B., & Gómez, J.M., 2013). Jesús Vilares, a member of the 

department of Computer Science and Information Technologies, highlights the 

presence and domine of other languages as English. Furthermore, in 2005, he writes 

an article entitled “Applications of Natural Language Processing”, in which it is 

mentioned the background position of Spanish language in the study of the viability of 

NLP application in information retrieval systems of Spanish documents. Other studies 

are focused on improving present techniques such as automatic translation of texts 

and documents classification. This is possible due to the implementation of new tools, 

particularly, a syntactic and morphological analyser. This information has been 

gathered by the article “NLPT – Suite: Suite for Natural Language Processing in 

Spanish”. It was prepared by many constituents of Cuban corporations, in particular 

Santiago of Cuba: Pattern Recognition Studies and Data Mining Centre, University of 

Orient. The Enterprise of Applications Development, Technologies and Systems, and 

Applied Linguistics Centre (Ramírez-Cruz et al., 2010). 

2.4 What is the role of data scientist? 

From the beginning of 2020, 44 zettabytes of data are managed in the world, that is 

the same thing as saying that the number of bytes in the universe was forty time 

greater that the number of observable stars. The problem comes with data 

management. That is the reason why we start talking about data scientist, who 

conventional wisdom identifies as: “A statistic who works in San Francisco” (Xataka, 

2020).

In 2006, Jonathan Goldman began working in the social network LinkedIn. He started 

creating theories, new patterns, and models, and he also explored the connections 
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between people. Hence, J. Goldman speculated that there will be new possibilities on 

the horizon. One of his ideas was the suggestion between profiles, what means to 

incentivize people meets other people and with whom it shared knowledges, education, 

formation centres or abilities. In that moment, Goldman became a reference of data 

scientist. However, to talk about data scientist is unviable without knowing one of the 

most powerful tools of data science, dataset. A dataset is defined as: “group 

information, published or selected by an only one reference and available to access 

and download in several formats” (W3C Data Catalog Vocabulary, 2020). On the list 

that Allen Institute for AI makes public about recent datasets, we would like to 

underscore the following: ATOMIC 2020, an atlas of reasoning of daily common sense 

organized by textual descriptions. Scruples, a corpus and reference point to predict 

ethical trials of communities about real life anecdotes. RuleTaker, a dataset used to 

teach transformers to reason. And GenericsKB, a repository with a big base of 

knowledge about generics sentences. As we mentioned before, datasets should be 

always revised by a data scientist. At times, the worse enemy of data scientists is not 

having an appropriate dataset. Others, data are sorely lacking to get conclusions. And, 

on other occasions, dataset is of poor quality. To this should be added the deficiency of 

languages variety in datasets design because in almost all cases datasets are redacted 

in English. This interminable list, where newest datasets appear, is another proof of 

the marginalisation of Spanish language. For this reason, we need to rethink of: ¿Why 

do they admit the subjugation of science and universal use of data? And ¿Is 

manipulated, remote-controlled and condemned a data scientist?

According to Open Group industry, a data scientist cooperates with business leaders to 

resolve problems by means of comprehension, preparation, and data analyses. In this 

way, a data scientist could predict emerging trends and offer recommendation with the 

objective of optimizing commercial outcomes. Therefore, Open Group details certain 

essential abilities that a data scientist should have to augur well for the future. Some 

of these qualities are business acumen to understand a problem and seeking a 

solution. Apart from these attributes, a person dedicated to data science should deal 

with learning machine to manage predictions (Álvarez y Coll-Serrano, 2018).

The picture below is a roadmap, at which all of the knowledges and abilities of data 

scientist or engineer of data are represented. The graphic has been used with the 

permission of the author, Alexandra Abbas: GitHub url – 

https://github.com/alexandraabbas.

https://github.com/alexandraabbas
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Image 1.1

Evaluating the training, education, and preparation that a data scientist should have, 

we have a question: What would be expected of a data scientist for his/her education in 

Spain?

2.5 What is the link between AI and English language?

“Globalisation is a politic phenomenon characterized by the decline of mediate 

instructions and direct confrontation between human being and global forces (J. 

Guéhenno, 2010, párr. 1). This is a historical event which is gradually marking phases 

because it impacts the world: politics, economy, mode, publicity, modes of transport, 

technologies, and language. This study is focused on analysing the repercussion that 

globalisation has over language. Miquel Siguán, an old member of Emeritus Free 

College and European Academy, pointed out that one of the consequences of 

globalisation is the contact between people who speaks different languages. 

Consequently, we have gone from monolingual society (only one language) to 

multilingual (more than one language).

English is one of the languages which has had more repercussion in globalisation. 

During the middle of the twentieth century and coinciding with the end of Second 
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World War (1945), English language had turned into the first language of international 

communication (Miguel Siguán, 2008). Last years, the development of English 

language has been accelerated by the growth of countries such as United States. At 

the same time, it has provoked the use of the Saxon language in business, films, songs, 

television programmes and publicities. To be sure, English language has also headed 

the domine of Internet, programming languages and email messages between people 

who vernacular language is not English (Guk Cook, 2003). In contemporary world of 

languages, this transformation is called “English as a Lingua Franca (ELF)” (Guy Cook, 

2003). Around 1.500 million of people speak English in the world. Approximately, 575 

million are native speakers. For instance, United States has not an official language, 

but American English language is used in regulations, legislations, and other official 

pronouncements (Rosa Fernández, 2020).  This implies that English language is 

indispensable in corporate world (M. Inés, Teixeira, 2021). That is to say it is the 

vehicle in the development of new faculties as artificial intelligence.

2.6 Spanish language and artificial intelligence

“AI speaks English language, and we have to procure that Spanish language gains a 

prominent position in AI world, as well as in technological world”. These are the words 

that Santiago Muñoz Machado, director of RAE (Spanish Royal Academy) and 

president of ASALE (Spanish Royal Academies Association), pronounced in November 

2019 at the 25th congress of ASALE. In addition, Spanish Royal Academy presented 

the project “Spanish Language and Artificial Intelligence (LEIA)”, which should 

accomplish two objectives: making a good use of Spanish Language in machines and 

operating with artificial intelligence to impulse an appropriate use of Spanish 

language. In this project, many agreements with technological enterprises (Telefónica, 

Facebook and Google) are included. These organizations promise to add Spanish 

language in the development of chatbots, voice assistants, and word processors to take 

advantage of the benefits from artificial intelligence in Spanish language (Spanish 

Royal Academy, 2019). As Pilar López, president of Microsoft Spain, says, these 

agreements are an incentive to Spanish developers, engineers, and investigators 

because it is an important phase for technological industry and language. At that time, 

Spain started getting involved with artificial intelligence by devising an investigation 

strategy for driving economic and social benefits of the country (Ministry of Science 

and Innovation, 2020).

Numerous investigation articles that circulate on Internet about AI, they are redacted 

in English. The following study offers data from searches, repositories, and academic 
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databases with the aim of comparing the numbers of publications in English and 

Spanish. The methodology consists of choosing those portals of Internet used for 

writing this paper. Furthermore, we have into account other searchers focused on 

academic web resources such as BASE (Bielefed Academic Search Engine) and ERIC, a 

search patrocinated by the Institute of Educational Sciences of the United States 

Department of Education (Lenis Querales, 2017). Firstly, we tend to analyse the data 

offered by Google Scholar, where displays that the number of registered publications 

in Spanish about artificial intelligence adds up to 17.000 in a period of four years 

(2017-2021). However, at the same time of period, the number of English documents is 

454.000 (Google Scholar, 2004). Now, we continue the study of art in Dialnet, a 

scientific and hispanic portal in Internet developed by the University of La Rioja 

(Spain). This database provides 5.632 documents in Spanish versus 2.224 in English 

(Dialnet, 2001). Moreover, Scielo, a scientific and electronic library, has an existence of 

480 articles in Spanish and 569 in English language (Scielo, 1997). In one of the most 

recognised scientific Internet portals in world, WorldWideScience, there exists a 

difference of 898 documents between English and Spanish papers. The Germanic 

language leads with a repertory of 2.7491 publications (WorldWideScience, 1997). 

Another academic reference included in the study is Academia.edu. This database was 

created for academics and it has format of social network. According to Academia.edu, 

English language hosts 5.000 writings about AI in comparison with Spanish language, 

with just 60 publications (Academia.edu, 2008).  BASE is an academic searcher that 

test the connection between English and Spanish language with AI. This database 

hosts 620.724 articles in English and 22.704 in Spanish language (BASE, 2009). To 

conclude with data collecting, we show the registered data in the bibliographic 

database ERIC. ERIC recognises more than 2.700 articles written in English language 

about artificial intelligence and anyone in Spanish language (ERIC, 1993). According 

to this information, we show these diagrams:  

Image 1.2
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Imagen 1.3

The image 1.2 is a pie chart that represents the percentage of scientific articles about 

artificial intelligence in Spanish and English language. In the case of Spanish 

language, publications account for only 4 per cent of the graphic. In contrast to the 

Saxon language, which accounts 96 per cent of the totality. The bar diagram of the 

graphics 1.3 shows the progression and decrement of artificial intelligence articles 

written in Spanish and English language for four years. As can be seen, the 

predominancy of English language is extraordinary about the decadency of Spanish 

language, which accounts below 50.000 articles. What demonstrates that there is this 

abysmal difference between two languages in AI? Clearly, this issue has to be with 

globalisation of English language. This was stated by two licenses and professors of 

English language, A. Estrada and V. García in their essay: “Language and 

Globalisation: ¿A new term for an advantage phenomenon?” When the expression 

“rector language” started to use in order to refer to those language that heads several 

disciplines because of globalization. These results underscore the fact that major 

deficiencies that English language has in artificial intelligence area. 

With the acquired experience with the study “The art of Artificial Intelligence from a 

lexical perspective” and reinforced by other searchers, we have some doubts about the 

existence of glossary about artificial intelligence in Spanish or Latin American 

linguistic works. To resolve this question mark, we consult external resources, mainly 

in Latin American Language Academies. Mr. Gonzalo Ortiz Crespo, a member of the 

Ecuadorian Academy of Language responded to this question by saying that: “This 

issue should not surprise because artificial intelligence is an area relatively new in 

computation science. As well as the inventions associated with the use of AI are under 

the swain of developing countries. Moreover, the language which describe the 

inventions is a matter of beginners because it is a technic language not commonly 

used, so it is difficult that this type of language can transcend to linguistic area.” Maia 

Sherwood, representative of Puerto Rican Academy of Language, defends that 
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technological innovation emerges from English speakers countries and therefore the 

first name of artificial intelligence terms has to be written in English language. In 

some ways, she blames the Spanish language variations, and she raises the use of the 

Saxon language as lingua franca. Moreover, Sherwood gives a solution by creating a 

terminological bank as a reference for Spanish speakers. By this way, population 

consults it, and it can create its own proposals. From Colombian Academy of 

Language, they explain that Spanish Language Dictionary is the only one linguistic 

work in which expressions about artificial intelligence could be included. Although 

being a written composition that compiles general vocabulary of all Spanish speaking 

countries, incorporating technicisms of various sciences is impossible. Furthermore, it 

is important to add the lack of resources that universities have to AI education, as well 

as other disciplines which are related to this area. This topic is also examined in detail 

later by focusing on attention to Spanish universities.

2.7 How does the lack of resources affect to Spanish universities?

On 17 February 2020, in Spain it was celebrated an artificial intelligence journey on 

universities. “Those countries, that have not a positioning in relation to AI, they are set 

to expand themselves much less, lose competitiveness and destroy jobs. I am sure that 

universities technological culture can be strengthened to potentiate training in the 

stem careers – science, technology, engineer, and mathematics. This lets the 

development of AI and other disruptive technologies, as well as its application in all 

scientistic and disciplinary ambits.” These were the declarations of the president of 

1millionBot, Andrés Pedreño. To this can be added, declarations of more professionals 

as Senén Barro, professor of computing sciences and AI in the University of Santiago 

of Compostela: “We are not educating an enough number of professionals in intelligent 

technologies in Spain, we are not doing it, demands are superior to what we are 

addressing. If we do not educate professors in a different ways and making a reliable 

transformation in education, it is impossible to get it. The main problem is teachers 

training, who will continue to train more students”. As Pedro Miguel Ruiz, Vice rector 

of strategy and digital university of the University of Murcia: “Technology of AI should 

be used to create a competitive university”. Experience tells us the stagnated growth 

of Spanish universities and AI. Even worst, the instability of AI and Spanish language.

3. Conclusions

Data science is a dense and extensive area in AI field. It brings advantages in terms of 

precision. The education of a data scientist should be based on statistic knowledge, 

data bases, visualization of data and programming languages. A data scientist must 
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acquire equal competences in an English speaking country that in a Spanish one. In 

this project, one of the problems is the scantiness of information in Spanish language, 

not only in data science, but also in AI. In fact, the diagrams reflect an insufficiency 

growth of articles written in Spanish about AI. According to database Google Scholar 

and comparing 2017 year with 2018, it was observed an increasement of 15,38% the 

documents found in Spanish. Meanwhile, English documents experimented a growth of 

22,05% in the same period. To this should be added the absence of competitivity in 

technology that existis in Spanish universities, as well as the scarcity of Spanish 

linguistics work of an AI glossary. 

The evidence of this study demonstrates that Spanish is not a completely language 

developed in the field of AI. As a consequence, some professions as a data scientist and 

any other in this area are destined to disapear due to a low growth. The main cause is 

not to act to get a decent education, plentied of future and innovation. 

From this research, we motivate to future academic projects to continue giving voice 

and thinking about this issue. One of the reason is because Spanish language is a 

Romanic dialect language that is spoken by million of people in the world. It is also a 

way of promoting the educational system of Spanish-speaking countries. Additionally, 

the students who want to dedicate themselves professionally to data science, Big Data 

or AI, they can do it in their own language without English as the only linguistic 

support. 
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