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APRESENTAÇÃO

Fomos surpreendidos em 2020 pela pandemia do novo coronavírus. Nesse entremeio 
de suspensão de atividades e de distanciamento social, fomos levados a repensar as 
nossas relações e a forma de ver o mundo. Mesmo em 2021 e com a recente aprovação 
do uso emergencial das vacinas no Brasil, seguimos um distanciamento permeado por 
angústias e incertezas: como será o mundo a partir de agora? Quais as implicações do 
contexto pandêmico para as questões sociais, sobretudo para a Educação no Brasil? Que 
políticas públicas são e serão pensadas a partir de agora em nosso país?

E é nesse lugar histórico de busca de respostas para as inúmeras problemáticas 
postas nesse período que estão os autores e autoras que compõe esse livro. Sabemos, 
partindo do que nos apresentaram Silva, Nery e Nogueira (2020, p. 100), que as 
circunstâncias do contexto pandêmico são propícias e oportunas para construção de 
reflexões sobre os diversos “aspectos relativos à fragilidade humana e ao seu processo 
de ser e estar no mundo, que perpassam por questões culturais, educacionais, históricas, 
ideológicas e políticas”. Essa pandemia, ainda segundo os autores, fez emergir uma 
infinidade de problemas sociais, necessitando assim, de constantes lutas pelo cumprimento 
dos direitos de todos.

Esse movimento sistemático de olhar para as diversas problemáticas postas na 
contemporaneidade, faz desencadear o que o que Santos (2020, p. 10) chamou de “[...] 
claridade pandêmica”, que é quando um aspecto da crise faz emergir outros problemas, 
como os relacionados à sociedade civil, ao Estado e as políticas públicas, por exemplo. É 
esse, ainda segundo o autor, um momento catalisador de mudanças sociais. Direcionar 
e ampliar o olhar em busca de soluções para os inúmeros problemas postos pela 
contemporaneidade, portanto, é um desafio, aceito por muitas professoras e professores 
pesquisadores brasileiros, como os compõe esse livro.

Destarte, as discussões empreendidas nesta obra, “Educação: Sociedade Civil, 
Estado e Políticas Educacionais”, por terem a Educação como foco, como o próprio 
título sugere, torna-se um espaço oportuno de discussões e (re)pensar da Educação, 
considerando os diversos elementos e fatores que a intercruzam. Reúne-se aqui, portanto, 
um conjunto de textos originados de autores e autoras de diferentes estados brasileiros e 
países.  

Os autores e autoras que constroem essa obra são estudantes, professoras 
e professores pesquisadores, especialistas, mestres, mestras, doutores ou doutoras 
que, muitos, partindo de sua práxis, buscam novos olhares a problemáticas cotidianas 
que os mobilizam. Esse movimento de socializar uma pesquisa ou experiência cria um 
movimento pendular que, pela mobilização dos autores/autoras e discussões por eles e 
elas empreendidas, mobilizam-se também os leitores/leitoras e os incentiva a reinventarem 



os seus fazeres pedagógicos e, consequentemente, a educação brasileira. Nessa direção, 
portanto, desejamos a todos e todas uma instigante e provocativa leitura!

Américo Junior Nunes da Silva
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E INVESTIGACIÓN EN ESTADÍSTICA PARA ESTUDIANTES DE INGENIERÍA EN 
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ABSTRACT: A common training activity in the 
teaching of Art History is to visit museums and 
monuments in order to observe and analyze 
certain characteristics and techniques that 
artists have used in the works on display. In this 
sense, each artistic movement and each artist in 
particular is characterized by the use of certain 
colors, visual effects, types of characters that 
appear in the works ... This type of activities are 
planned manually, and requires a set of taks: 
selecting the museum, the artistic movement 
and the artist, and describe what the students 
should do and what they should observe). As a 
result of the visit, the students must do a memory 
document of the visit and take an evaluation test 
on what they have visited in order to check what 
they have learned. This article describes a tool 
that automates some aspects of the process of 
creating and planning a visit and evaluating it 
later. One of the main contributions of this tool is 
the use of information on museums and painters 
extracted directly from the repository of linked 
data Wikidata. In this way, the application is 
structured as a value-added service that exploits 

the free information found on Wikidata.
KEYWORDS: Linked data, Wikidata, art history, 
museums, visits.

CRIAÇÃO DE RECURSOS 
EDUCACIONAIS EM HISTÓRIA DA 
ARTE UTILIZANDO TECNOLOGIAS 

SEMÁNTICAS
RESUMO: Uma atividade formativa comum no 
ensino da História da Arte é a visita a museus 
e monumentos com o objetivo de observar 
e analisar certas características e técnicas 
que os artistas utilizaram nas obras expostas. 
Nesse sentido, cada movimento artístico e cada 
artista em particular é caracterizado pelo uso 
de determinadas cores, efeitos visuais, tipos de 
personagens que aparecem nas obras ... Esse tipo 
de atividades é planejado manualmente, e requer 
um conjunto de tarefas: selecionar o museu, o 
movimento artístico e o artista, e descrever o 
que os alunos devem fazer e observar). Como 
resultado da visita, os alunos devem fazer um 
documento de memória da visita e fazer um 
teste de avaliação do que visitaram para verificar 
o que aprenderam. Este artigo descreve uma 
ferramenta que automatiza alguns aspectos do 
processo de criação e planejamento de uma 
visita e avaliação posterior. Uma das principais 
contribuições desta ferramenta é a utilização de 
informações sobre museus e pintores extraídas 
diretamente do repositório de dados vinculados 
Wikidata. Desta forma, o aplicativo é estruturado 
como um serviço de valor agregado que explora 
a informação gratuita encontrada no Wikidata.
PALAVRAS-CHAVE: Dados vinculados, 
Wikidata, história da arte, museus, visitas.
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1 | 	INTRODUCTION
In some subjects of Art History studies, it is common to carry out field activities 

in which students must visit museums, monuments, exhibitions and other artistic venues 
where works of art are exhibited in order to be able to observe the characteristics that define 
to an artistic movement or to a specific artist. Normally these activities consist of doing 
the visit, observing certain features in the work of art such as colors used, characters that 
appear, gestures of people or animals, distribution of objects ... Students must take note of 
what they see in the works and try to recognize these attributes with those who have studied 
in class regarding a specific movement or artist. Subsequently, students must submit a 
report on the visit where they explain how it was carried out and what they have observed, 
and in some cases they must also take an evaluation test to verify the knowledge obtained 
from the visit.

In general, these activities are planned manually by the teacher. To do this, they 
must select the institution to be visited, the artistic movement and the artist belonging to that 
movement, and the works they want to study during the visit. Carrying out this task consists 
of searching directly on the website of the institution where the artist is to be visited and 
the works of the artist that will be the object of the visit. Likewise, the teacher must indicate 
in the form of a script how the visit will be carried out, what features should be looked for 
or how the works of art should be analyzed. These visits are usually not accompanied by 
the teacher, so it is very important that all aspects of the visit are specified. Likewise, the 
teacher will have to design an evaluation test aimed at verifying that the visit has been 
carried out correctly and the students have learned what was intended when designing it. In 
this sense, the workload to design this type of activity is high since it requires searching and 
consulting the search engines of the institutions that are going to be visited.

In recent years, the phenomenon called Big Data has favored access to enormous 
amounts of data and information from public and private institutions in order to be analyzed 
and exploited with different objectives (Larson, 2010). In particular, repositories of linked 
digital data have been developed. Digital repositories provide a set of services that allow 
(Park & ​​Tosaka, 2010) the creation, elimination, modification, search and recovery of digital 
resources. All repositories display a set of standard features (Bluhm, Getting, Hayft & Walz, 
2006): a metadata and resource management system, an access management system, 
and an interconnection system between repositories. Through the first system, mechanisms 
are offered to edit, delete, and create resources. Likewise, resources can be organized 
into logical structures called digital collections that represent related digital resources. The 
second system allows deciding the contents of the resources that are shown to each user. 
The last system allows connecting a set of repositories to share the resources contained 
in each one of them, offering unified data import, export and visualization services. The 
implementation of a repository makes it necessary to meet a set of requirements such as 
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the use of indexes on the meta-information to be able to access and retrieve the resources 
(Hausenblas, 2010), and therefore the use of the metadata schema to describe different 
aspects of the resources. Regarding the interconnection of the repositories, interconnection 
protocols such as OAI-PMH are used (Kahan et al, 2002). It is an initiative that arises in the 
context of the semantic web (Heath, 2011) and that aims to interconnect data sets using the 
relationships that exist between the data. For this, a language called RDF is used that allows 
expressing the relationships that exist between the predicate data of the Subject-Property-
Value type. These relationships generate a network of related resources that acts as a 
large distributed database that can be navigated in the style of the Web. In order to perform 
queries on this network, a language called SPARQL (Quilitz, 2008) is used, which allows 
configuring a query based on conditions on the RDF triples. Thus, the result of a query is 
a set of RDF triples that meet the conditions established in the query, being able to access 
the resources linked by them regardless of whether they are distributed in different digital 
repositories. A large number of public and private institutions have opted for this initiative 
and have added their resources to this network of relationships (Kitchin, 2014). One of the 
most important repositories of linked data is Wikidata (Vrandečić, 2012). It is an initiative 
of the Wikimedia foundation in which an extensive collection of resources described by 
RDF and other data sets from digital repositories is stored (Labrinidis, 2012). In Wikidata, 
each piece of information is described by a tag that uniquely identifies it, a description that 
details the characteristics of an element based on property-value pairs, and a number of 
aliases. Properties can link to external databases (Hausenblas, 2018) or content found in 
wikis such as Wikipedia, Wikibooks or Wikiquote. To access the information in Wikidata, 
specific clients can be used to navigate over Wikidata content (Mediawiki, 2019), use a 
query API (Vrandečić, 2012), or use a SPARQL endpoint (Kahan, 2002). The latter is an 
access point to the Wikidata content where you can write queries in SPARQL (Lehmann, 
2015) and retrieve the data in different formats such as json, csv or rdf (Hausenblas, 2009). 
Likewise, it offers other services such as the coding of the queries in various programming 
languages ​​such as Java, Python, Ruby, R and others, the possibility of associating a URL 
(Russell, 2013) to the results of a query in order to be able to share it, virtual assistants that 
facilitate the construction of queries, and different visual search engines to navigate on the 
contents. Among the information stored on Wikidata there is information about works of art. 
In this sense, currently you can find label more than 328,000 paintings from all over the 
world by different artists. In particular, the project “Sum of all paintings” stands out, which 
aims to collaboratively describe information about paintings by great painters to enrich the 
data currently stored by Wikidata.

The main contribution of this article consists of taking advantage of the information 
that is free and accessible in Wikidata (and in general in the digital repositories of linked data) 
with the aim of automating some of the manual tasks that the teacher must perform when 
preparing the field activities described above (such as, for example, conducting searches on 
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the resources available in an artistic institution). In this sense, a web tool has been created 
that facilitates the teacher the creation and planning of visits as well as the evaluation of the 
students on the visits done. In addition, it offers to the student the possibility of managing 
the visits they must do, the evaluation of the visits and the management of the grades.

The chapter is structured as follows. In the section 2 the objectives of the work 
carried out will be established, in section 3, it is described the application architecture, 
the section 4 describes the functionality of the application, in section 5 is described the 
evaluation carried out, and in the section 6 the conclusions achieved will be summarized 
and it is proposed a future lines of work.

2 | 	OBJECTIVES
There are a wide variety of applications aimed at planning visits to museums such as 

Art City (App Art city, 2019) that allows to select a place and it shows all the museums that 
have open exhibitions as well as a brief description of the museums, Google Arts & Culture 
(Google Art & Culture, 2019) that allows to view the collections and paintings and works of 
art in high resolution from a large number of museums, Smartify (Smartify App, 2019) that 
allows  to select paintings using the camera to display information of the painter, age of 
the painting, the location and details of its composition, Second Canvas Museo del Prado 
(App Second Canvas Museo del Prado, 2019) that allows selecting paintings by artists 
that are displayed in the collections of the Museo del Prado or Second Canvas Thyssen 
(App Second Canvas Thyssen, 2019) that allows to view paintings by artists shown in the 
collection of the Museo Nacional Thyssen-Bornemisza. However, none of these applications 
is aimed at planning visits for educational purposes, and even less to carry out an evaluation 
of the visits made. In this sense, the main objective of the work presented was to facilitate 
the teacher’s task to create and plan visits by Art History students to artistic institutions 
as well as to evaluate them. For this, a web application has been created that offers a set 
of functions for the tasks described, exploiting the contents of the Wikidata linked data 
repository:

•	 Facilitate the creation of visits.

•	 Facilitate the creation of evaluation activities on visits

•	 Facilitate the enrollment of students to the proposed visits.

•	 Facilitate student enrollment in assessment activities.

•	 Facilitate users to create profiles in the application.

•	 Facilitate downloads of visits in PDF format to students.

•	 Facilitate students to consult their visits and activities at any time.
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•	 Facilitate access to different museums and art collections for students and tea-
chers.

3 | 	APPLICATION ARCHITECTURE
In Figure 1, the architecture of the application is shown schematically.

Figure 1. Architecture of the application.

Users interact with the application client through a web browser. HTML5, JQuery 
and CSS3 have been used to develop the client. From the client, requests are done to an 
Apache server where the controller logic implemented using PHP and Ajax resides. These 
requests can be directed either to a MySQL database using SQL queries or to the Wikidata 
linked data repository using SPARQL queries. In both cases, the returned data is processed 
on the server from which the results are sent in the form of HTML pages.

4 | 	FUNCTIONALITY
In the application 3 different types of users are defined for which particular 

functionalities have been implemented:

•	 The student can view the proposed visits and activities, register for a visit, carry 
out activities and review the graded activities.

•	 The teacher must manage the creation of visits and activities. Additionally, it can 
view and modify the personal profile and view graded activities.

•	 The administrator must populate the database with museums, art collections. In 
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addition, it must register the teachers in the application.

Figure 2. Register of teachers.

The main functionalities will be described below. Any user, regardless of the type, in 
order to be able to access the application’s functionality, must authenticate in the system 
using a username and password that it will be obtained when the register in the application 
is done. Once authenticated, it will have access to the functionality according to each type 
of user. In order to it, a window is displayed where a welcome message appears and the 
existing functions are briefly explained for the user, being able to choose between any of 
them.

The administrator has associated functions related to the management of the 
elements of the application. In this sense, it can register a teacher who has requested to use 
the application as it is shown in Figure 2 (when a teacher request the use of the application, 
the register is not direct and the administrator must confirm the registration), delete users, 
modify the personal profile of anyone, and update the data of museums, painters and works 
of painters. In this case, when the administrator selects this option, then a SPARQL query 
on Wikidata is executed and the data is retrieved. All the queries are in files stored in a 
directory of the application, so that when this function is called, the corresponding file is 
loaded into it.
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Figure 2. a) Visits available, b) Activities available, c) List of activities, d) Qualification of an 
activity.

The student has associated functions oriented to use the resources generated by the 
teacher. In this sense, it can access the available visits that a teacher has scheduled, and 
select one of the visits. When a visit is selected, a new page is accessed which shows all the 
data about the visit to be carried out (Figure 3.a). In addition, it is possible to deselect the 
visit. Similarly, associated with the visits there is a set of evaluation activities available to be 
chosen. Selecting an activity gives access to its content (Figure 3.b), and it will be displayed 
on a screen a list with all activities registered by a student (Figure 3.c), where it is possible 
to delete the record on an activity or to carry out the activity (it will be sent to the teacher for 
correction) (Figure 3.d). Each activity carried out and corrected is shown in a window from 
which it is possible to delete the activity or consult the information related to it (qualification 
and feedback returned when correcting it). Another option available to the student is the 
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modification or elimination of the user profile.
The teacher has associated functions aimed at creating visits and evaluation 

activities. In this sense, the teacher can create visits from a form in which he indicates the 
name of the visit, chooses a museum to visit, painters and works that must be visited, and 
fills in the steps that the student must carry out during the visit (Figure 4.a). Once created, 
the tour can be published so that it can be selected by any student, or it can be kept in an 
unpublished state for later editing. All visits created by a teacher are listed on a page where 
it is possible to see their content, delete them, see their publication status, and modify and / 
or publish them if they are not published yet (Figure 4.b). In a similar way, the teacher has a 
specific page where it can create an evaluation activity associated with a visit. The activities 
receive a treatment similar to the visits so that they can be published or remain unpublished 
in order to be consulted, modified, eliminated or published. A teacher also has access to a 
page in which the activities carried out by the students are accumulated so that they can 
be corrected by the teacher. Once corrected, the student will be able to see the grade and 
the feedback given from the activities page. Another option available to the teacher is the 
modification or elimination of the user profile.

Figure 2. a) Creation of a visit, b) List of visits created.

5 | 	EVALUATION
The usability of the developed tool and user satisfaction have been evaluated by 

carrying out a test of 14 activities in which both students and teachers related to Art History 
studies have participated. A screenshot of the test is shown in Figure 5.
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Figure 5. Evaluation test

After completing the test, the participants had to answer 10 multiple choice questions 
about the activities carried out. Figure 6 shows some of the questions asked.

Figure 6. Some questions asked.

•	 85% of the participants found the application to be intuitive, while 15% thought 
it was not very intuitive.

•	 Regarding the activity that they found the most interesting: 30% of the parti-
cipants thought that the most interesting activity was to do a visit, 40% of the 
participants voted to carry out an activity, and the rest of the participants thought 
that everything had been interesting.

•	 Regarding how to register for an activity, on a scale between 1 and 5 represen-
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ted from very complicated to very easy respectively: 25% vote 3, 35% vote 4 
and the rest voted 5.

•	 Regarding the way to register for a visit, on a scale between 1 and 5 represented 
from very complicated to very easy respectively: 15% vote 3, 47% vote 4 and 
the rest voted 5. 

•	 Regarding the way of carrying out an activity, on a scale between 1 and 5, re-
presented from very complicated to very easy respectively: 60% vote 4 and the 
rest voted 5.

•	  Regarding the way to eliminate a visit, on a scale between 1 and 5, represented 
from very complicated to very easy respectively: 5% vote 2, 10% vote 3, 50% 
vote 4 and the rest voted 5.

•	 Regarding the way of viewing the registered visits, on a scale between 1 and 5, 
represented from very complicated to very easy respectively: 25% vote 3, 35% 
vote 4 and the rest voted 5.

•	 Regarding the way to modify the profile, on a scale between 1 and 5 represented 
from very complicated to very easy respectively: 5% vote 2, 20% vote 3, 40% 
vote 4 and the rest voted 5.

•	 Regarding the way to eliminate visits, on a scale between 1 and 5 represented 
from very complicated to very easy respectively: 5% vote 2, 10% vote 3, 35% 
vote 4 and the rest voted 5.

•	 Regarding the menu of options, on a scale between 1 and 5 represented from 
very complicated to very easy respectively: 10% vote 3, 50% vote 4 and the rest 
voted 5.

•	 Regarding the way to register for a visit, on a scale between 1 and 5 represented 
from very complicated to very easy respectively: 15% vote 3, 47% vote 4 and 
the rest voted 5.

6 | 	CONCLUSIONS AND FUTURE WORK
In this work, a web application has been presented that makes it easier for teachers 

of Art History studies to create, plan and evaluate student visits to museums. On the other 
hand, students through the application can select visits proposed by the teacher and carry 
out the associated evaluation tests. Finally, there is the role of the administrator who can 
manage all the information in the system.

The visit creation functions of the application exploit information about museums, 
painters and works found in the Wikidata linked data repository. In this way, the application 
acts as a value-added service.
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The main future lines of work proposed are:

•	 Possibility of selecting the temporary data of the visit through a calendar.

•	 Expand the types of assessment activities that the teacher can use in order to 
create the evaluation exams.

•	 Implement a system for creating notifications in order to notify students about 
the grade of an activity submitted or the existence of new visits or activities pro-
posed. Also, the system could notify to the teacher about activities that it has not 
yet been corrected.

•	 Offer the possibility to the teacher to create visits in which the works can be 
chosen by the chronological time of creation such as Ancient art, medieval art, 
Modern art or Contemporary art.
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