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Abstract  
Information and Communication Technologies, ICT, in particular the Web 2.0 tools have significantly 
transformed the learning environments of educational institutions. The Web 2.0 tools usually allow 
knowledge transformation, innovation, collaborative working. To date, the literature has focused on the 
study of use and adoption and not on the appropriation of ICT. The adoption and penetration of ICT 
does not guarantee the creation of value and the production of new digital content that is achieved 
through appropriation. In this sense, it is important to differentiate between adoption, use and 
appropriation concepts in order to identify some factors that influence the appropriation of ICT and the 
advance of appropriation in scientific practice. This paper aims to present a scientiometric analysis of 
publications related to the appropriation of ICT in education, specifically appropriation of the Web 2.0 
tools. Considering that the term Web 2.0 was first used in 2004, this analysis was carried for the 
period 2005 – 2016. 

The method used in this work was an exploratory and descriptive approach. The first step was a 
search and selection of referring documents; this step included a definition of quality criteria, a search 
strategy and applied these elements on SCOPUS database. The second step was to perform the 
scientometric analysis of the documents found and collected using Vantage Point software. This 
analysis took into account data such as date of publication, country of origin of the document, 
correlation between authors and country of origin, relationship between type of document and country 
of origin. Likewise, a co-occurrence analysis of words from titles, abstracts and keywords of the 
selected documents was carried out, in order to determine the main themes dealt with by the authors 
and its relationships and not only that words most used, to carry out this analysis we used the 
VOSviewer software.  

Our findings have identified three predominant clusters of co-occurrence between words from titles 
and keywords of the selected documents. These clusters were about e-learning, Web 2.0 and the 
information society, showing its relationships with topics such as ICT use, education, social media, 
indicators, among other relevant topics. Also, factors which have influenced on the appropriation of 
ICT were identified, among which were in the purpose of use, motivation, prior knowledge. In the 
same way, scientometric analysis included documents from 19 countries, including Colombia, United 
States, Mexico, Spain, United States, United Kingdom.  

Among the limitations of the study was not finding all documents in full text and not contemplating 
other databases for the search of documents. 

The contribution of this paper is to highlight the difference between adoption, use and appropriation of 
Web 2.0 tools, identifying the main factors that influence the appropriation of ICT. Based on that, we 
argue that the appropriation of Web 2.0 tools occurs when if and only if a person is able to produce 
new digital contents, transforming the information into new knowledge. 

Keywords: Appropriation, Web 2.0 tools, education, scientometric, e-learning. 

1 INTRODUCTION 
The integration of Information and Communication Technologies (ICT) in the education sector has 
generated transcendental changes in the routine learning environments of educational institutions, 
which promotes environments that are characterized by the transformation of knowledge, innovation, 
collaborative work, the classes interaction through social networks and the use of synchronous and 
asynchronous communication tools [1]. 

In this sense, the use of the ICT allows to socialize and generate new knowledge through access to 
information without the barriers of the time and space. UNESCO emphasizes that "the ICT use in 
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education can expand the access to learning opportunities, improve learning performance and 
education quality, in order to incorporate advanced teaching methods and to promote reform of 
education systems" [2]. 

Consequently, due to concern about access, the concepts of adoption, use, and appropriation of ICT 
are frequently mentioned, which are described below for the purposes of this work: 

ADOPTION: It focuses on the decision and commitment of an organization to acquire and use a 
specific ICT application in such a way as to generate organizational change. The commitment 
generated implies the resource allocation and organizational effort for the acquisition, implementation, 
and use of the innovation. This decision is usually taken by managers of the organization and 
therefore it is key the design of complementary activities that support contribute to the acceptance and 
use of the selected technology [3], [4]. 

USE: It is a personal dimension characterized by factors such as technological skills and cultural 
capital of each individual or community. It should be understood as a general exercise, continuous and 
habitual practice. In the case of digital technologies, the practice is linked with the daily use, utility and 
provided benefits of their use. It means, the way that these resources are used to get the most out of 
performing certain activities [5], [6].  

APPROPRIATION: It is the last stage of the process of incorporating a new technology into an 
organization, and the technological appropriation is reached when the technology use goes beyond a 
habitual or daily use. The appropriation leads the individual and the organization from an initial 
interpretation of technology to the formation, deformation and interpretation of technology by the 
actors immersed in the educational or productive environment [4]. In other words, technological 
appropriation is the process by which an individual and a community consciously take conceptual and 
operational control of a technological tool. Technological tool lies within an educational or productive 
environment, making them fit into the daily work tasks of the participants. 

On the other hand, Web 2.0 term was first used in 2004 by Tim O'Reilly who used it in a conference to 
refer to the evolution of Web to its second generation [7]. It is based on web tools that allow people to 
collaborate, actively participate in the creation of content to generate knowledge and share information 
online, since it fosters collaboration and the swift exchange of information among users [8], [9]. Web 
2.0 is also known as the "social web", changing the model under which digital content was created. In 
the Web 1.0 the user was limited to the observation of the content whilst in the Web 2.0 the users 
collaborate in the construction and generation of the content [9], [10]. 

Around the concept Web 2.0 there are different terms and definitions that feedback its evolution: social 
software, participation architecture, user generated content, collaborative construction of knowledge 
and social networks [9]. Likewise, the characteristics of the Web 2.0 are content publishing, 
collaborative construction of knowledge, innovation in social relations and innovation in the internet 
paradigm [9]. As stated by different authors, these tools can be classified into social networks, content 
creation, organizational tools, applications and services (mashups) [7], [9], [11], [12]. 

In this sense, for educational institutions in their effort to respond to technological advances and to 
make the teaching-learning processes efficient, it is necessary to know how the process of 
technological appropriation takes place in students. Likewise, it is important to know all the variables 
that intervene in the appropriation process, since this knowledge allows the projection of 
communication strategies and innovations in the social structure of the institution [13]. 

2 METHODOLOGY 
In order to carry out the scientometric analysis of publications related to the appropriation of ICTs in 
education, specifically the appropriation of Web 2.0 tools, the methodology of technological vigilance 
and competitive intelligence was adopted for the review of the contributions related to this topic 
published in Indexed databases [14]. The methodology adapted for this work is composed of four 
stages, which are described below. 

2.1 Stage 1. Definition of quality criteria 
At this stage it was determined that the database for the search of the articles or documents would be 
SCOPUS and that the type of documents to take into account would be research articles and 
conference articles. Considering the objective of the work, the following guiding questions and quality 
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criteria were defined, which should be answered by articles or documents selected from the 
systematic literature review: 

Guiding questions: 

• What are the variables to evaluate the appropriation of Web 2.0? 

• What are the indicators to evaluate the appropriation of Web 2.0? 
Quality criteria: 

• Name the use and appropriation of Web 2.0 in education. 

• It is a methodological referent to evaluate the appropriation of Web 2.0 in education. 

• It mentions variables or indicators to evaluate the appropriation of Web 2.0 in education. 

2.2 Stage 2. Definition and delimitation of search equations 
In order to perform a complete literature review, two search equations were used, the first focused on 
the term "Web 2.0" and the second focused on "ICT" to be sure of the main factors that influence the 
appropriation of the TIC. The search equations were delimited to the title, keywords and summary of 
articles or documents and included terms and phrases associated with ICT including Web 2.0 tools, 
appropriation, evaluation, metrics, indicators, among others. Regarding the time period to be 
analyzed, it was determined that it was between 2005 and 2016, considering that the term Web 2.0 
was first used in 2004 by Tim O'Reilly [7]. 

In this sense, different prototypes of equation were performed which were tested and evaluated, until, 
finally, the equations to be used were defined, which are presented in Table 1. 

Table 1.  Search equations 

Focused on "Web 2.0" Date of 
elaboration 

TITLE-ABS-KEY(("web 2.0" AND (appropriati* OR adoption OR theor* OR method* OR 
system* OR evaluati* OR assesment* OR measurement OR evaluating OR assessing 
OR measuring OR metrics OR indicators OR variables) AND (school* OR "secondary 
education"))) AND DOCTYPE ( ar  OR cp ) AND PUBYEAR > 2004 

22/01/2016 

Focused on "ICT" Date of 
elaboration 

(TITLE-ABS-KEY (("ICT appropriation" OR "ICT use" OR "appropriation of ICT" OR 
"usage of ICT" OR "Information and Communication Technologies appropriation" OR 
"Information and Communication Technologies use" OR "appropriation of Information 
and Communication Technologies" OR "usage of Information and Communication 
Technologies") AND (theor* OR method* OR system* OR evaluat* OR asses* OR 
measur* OR metric* OR indicator* OR variable*) AND education) AND DOCTYPE (ar 
OR cp) AND PUBYEAR > 2004) 

05/10/2016 

2.3 Stage 3. Search and selection of documents 
In this third stage, once the search equations defined in step 2 were applied to SCOPUS, the results 
are shown in Table 2: 

Table 2.  Number of documents obtained in SCOPUS with search equations 

Search 
equation 

Number of 
documents obtained Observations 

Focused on 
"Web 2.0" 296 57.8% corresponded to research articles and 42.2% 

corresponded to articles published in conferences. 

Focused on 
"ICT" 291 67% corresponded to research articles and 33% to 

articles published in conferences. 
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2.4 Stage 4. Scientometric analysis of the selected documents 
In this stage, a scientiometric analysis of the documents found and selected using the Vantage Point 
software was carried out, which is a text mining tool for the discovery of knowledge in search results in 
patent and literature databases. The analysis included the date of publication, the country of origin, the 
correlation between authors by country of origin, the relationship between the type of document and its 
country of origin. Likewise, a co-occurrence analysis of the words in the titles, abstract and keywords 
of the selected documents was performed. This allows us to see the topics dealt with by the authors 
and the relationships that exist between these themes and not only which words are most used, to 
carry out this analysis we used the software VOSviewer which is a tool for the construction and 
visualization of bibliometric networks. 

This process began with the selection of documents that answered at least one guiding question and 
met one or more quality criteria. Therefore, 45 documents obtained in one of the two applied search 
equations were selected, in total 542 documents found in SCOPUS were discarded for failing to meet 
the quality criteria. 

In addition to these documents extracted from SCOPUS, the list of documents to be reviewed with 
other references obtained in unstructured databases such as Google was complemented. Documents 
related to the Colombian context were included as publications made by the Ministry of Information 
and Communication Technologies, MINTIC, the National Planning Department or the Congress of the 
Republic of Colombia. Also, other relevant references related to the topic of study, some of them 
outside the established period (2005 - 2016). A total of 63 documents were analyzed, of which 34 
were research papers, eight research reports, seven master theses, seven conference articles, four 
doctoral theses and three books. 

3 RESULTS 
In this section we present the main results of the scientometric analysis of the documents found and 
selected within the time period established in the study (2005 - 2016). Fig. 1 presents the timeline of 
the publication of the 63 selected documents that answered at least one of the study guiding questions 
and met one or more quality criteria. The year with the highest number of selected publications was 
observed in 2012. 

 
Figure 1. Year of publication of selected documents 

Fig. 2 shows the number of documents selected according to their country of origin. Colombia was the 
country with the highest number of publications selected (15) because of the relevance and relevance 
of the studies carried out by different state entities and researchers that focused their population in the 
national territory. Following the United States with eight documents, Mexico with six, Spain and the 
United Kingdom with five, Republic of Korea with three and with two documents selected are the 
countries of Australia, France, Greece, India, the Netherlands, Saudi Arabia and Turkey. Finally a 
group of countries with a selected document such as Belgium, Croatia, Serbia, Taiwan, Thailand, 
Trinidad and Tobago and United Arab Emirates. 

Likewise, in order to have a more visual representation of the number of documents selected by 
country, a world map is presented in Fig. 3. Where you can see with red color that Colombia is the 
country with the highest number of selected publications. In orange United States with eight 
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documents selected. In yellow the countries with a minimum of three to six documents and in green 
the countries with between one and three documents selected. 

 
Figure 2. Number of documents selected according to country of origin 

 
Figure 3. Map of representation of the number of documents selected by country 

Similarly, we analyzed the correlation between authors by country of origin and the relationship 
between the type of document and its country of origin through Vantage Point software. Fig. 4 shows a 
cluster of authors whose country of origin is Colombia. Among them are Cardona-Román [15], 
Bustamante [16], Berrío-Zapata & Rojas [17], Contreras [9], the National Planning Department [18], 
MINTIC [19], among others. In the upper right, we can see the cluster of authors of United States 
origin, such as Ajjan & Hartshorne [20], Hill et al. [21], Hilbert [22], Alajmi [23], Zhang et al. [24] and 
others. 

The cluster that represents the authors of Mexican origin is located in the central right zone of the 
figure, among which are highlighted authors such as Delia Crovi [5], [25], [26] with very important 
contributions in the definition of appropriation of ICT and research on the appropriation of ICT in 
different Latin American countries. Fernández et al. [13] carried out a review of the models and 
theories of technological appropriation. In the lower right of Fig. 4 we can observe the authors of origin 
United Kingdom where the contributions made by Crook et al. [11] representing the British Agency for 
Communication and Technology Education (BECTA), identifying the impacts, barriers and problems of 
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implementing Web 2.0 in secondary schools. Alomary & Woollard [27] present a review of the models 
and theories for acceptance or adoption of technologies. At the bottom center of the graph is the 
cluster of authors with Spain as their country of origin, among which is Toboso & Estévez [28] with a 
proposal for a system of indicators of social appropriation of technologies. 

 
Figure 4. Correlation between authors according 

to country of origin of documents 

 
Figure 5. Document type relationship by country 

of origin 

Fig. 5 shows the relationship between the type of document and its country of origin, where it can be 
seen that at least one research article was selected from all the countries. The selected research 
reports come from Colombia (MINTIC), the United States (UNESCO), France (European Commission 
and OECD) and the Republic of Korea (KERIS). The articles published in conferences were selected 
from countries such as the United States, Mexico, Spain, the United Kingdom, Greece and India. The 
master's theses originated in countries such as Colombia, the United States and the Netherlands. In 
relation to the doctoral theses were selected from Colombia, the United States and the United 
Kingdom. Similarly, books were selected from countries such as Mexico and Spain. 

In this sense, Fig. 6 shows the percentage distribution of documents selected according to their type 
of publication. Where 54% corresponds to research articles published in indexed journals, followed by 
a 13% research report. The master theses and articles published in conferences also represent 11%. 
Doctoral theses and books correspond to 6% and 5% respectively of the documents selected in the 
study. 

 
Figure 6. Percent distribution of documents selected by type of publication 
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On the other hand, in order to analyze the words that make up the titles, summary and keywords of 
the selected documents a cloud of words was made to have a visual representation. Where size is 
greatest for words that appear most often. In relation to the above, Fig. 7 shows that the words that 
were used most frequently were Web 2.0, education, ICT, appropriation, use, social, students, 
adoption, model, tools, Information, technology, indicators, secondary, among other. This makes it 
possible to establish the consistency of the documents selected with the study topic. 

 
Figure 7. Word cloud of the titles, summary and keywords of the selected documents 

Fig. 8 shows the co-occurrence cluster between the words of the titles and keywords of the selected 
documents, identifying three predominant clusters. To the right and in the yellow color is the e-learning 
cluster, showing its relation with themes such as ICT use or ICT use, as well as education, social 
media, information technology and secondary education. This cluster also connects to the Web 2.0 in 
blue showing the relationship between Web 2.0 and social networking or social networking, the 
adoption of these technologies is another related theme. Likewise, it can be seen how Web 2.0 is 
related to secondary education or secondary education and how the incorporation of indicators is 
another of the relevant themes. The indicators are part of the cluster of information society or 
information society and is related to Web 2.0 because Web 2.0 is part of one of the sectors that 
integrate that society. 

 
Figure 8. Co-occurrence cluster of words in titles and keywords of selected documents 
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Finally, to have a complementary analysis, a cluster was performed with the co-occurrence of the 
words in the summary of the selected documents, as can be seen in Fig. 9. In the same way, three 
predominant clusters were identified; in red it can be observed how one of the themes of the 
documents focuses on analyzing students' use of the Web, its purpose of use and attitudes. On the 
other hand, as technology adoption models are related to the use of technologies, including factors 
related to education. 

 
Figure 9. Clusters of co-occurrence of words in the summary of selected documents 

4 CONCLUSIONS 
The article fulfilled the proposed objective of performing the scientometric analysis of the documents 
related to the appropriation of ICT, especially of Web 2.0 tools. It was identified that the academic 
production in this subject has had great interest in the academic community of different countries. 
Through the analysis carried out it can be concluded that when talking about appropriation of ICT 
necessarily implies the use of the same in practice and without use there is no appropriation, but not 
necessarily the use implies the appropriation of ICT, considering that there are other factors that 
influence the process of appropriation. Among the factors identified are the environment of application 
of ICT, the attitude towards use, the purpose of use, the characteristics of the student or user, the 
characteristics of the technology, factors that are also related to the adoption of ICT. 

In this sense, the appropriation is made during the activity that the human being develops with respect 
to objects, phenomena of the world and the environment. Consequently, appropriation, by not forming 
itself in the human being, requires practical and verbal communication with the people around him, in 
a common activity with them. In general terms, the process of technological appropriation requires the 
mastery of a technological object or tool, but also involves the knowledge of the activity that 
encompasses that technology and with it the motivations and the cultural sense that surrounds it. 

Therefore, this work contributes to identify the main factors that influence the appropriation of ICT 
tools, specifically Web 2.0 tools. These factors can be used as variables to measure the degree of 
appropriation of the Web 2.0 tools in the students or teachers who are part of the users of the 
educational sector. However, future studies are recommended to complete these identified factors or 
variables, together with the identification of indicators that allow to measure or evaluate by means of a 
model or system of indicators the degree of appropriation of the users that make use of this type of 
technologies tools.  
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