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Abstract. Technology has had a positive impact in education, which has
allowed education to evolve faster. This article presents a systematic mapping
review of models and methodologies integrated with information and commu-
nication technologies. In the revision of the systematic mapping, 919 articles
were found in 6 academic databases and 129 relevant articles were selected
according to the defined inclusion patterns. This work pretends to characterize the
common elements between models and educational methodologies to find ways
to integrate them with the new technologies of information and communication.

Keywords: ICT» Model* Methodology* Integration * Education * Systematic
mapping review

1 Introduction

There are currently different media technologies that apply to education, to develop
learning processes mediated through information and communication technologies
such as electronic learning (e-learning), mobile learning (m-learning), game learning
(g-learning) and Ubiquitous Learning (u-learning) [1] which have become an important
support for current educational processes, nowadays an education without ICT is not
conceivable due to the impact and permeability of technology in all environments and
areas of society [1].

Whenever there are new ICTs that may apply to the education is possible to
develop new studies and research related to the impacts of technologies in educational
processes [2]. In this case it is proposed to investigate in U-Learning relating the
Connective Learning and the Learning Experiences or xAPI, from the pedagogicaland
technological perspective [2].

This paper presents a systematic review performed in the context [3] of a doctoral
research project. This research proposes the design of a new model to U-Learning [5].






The systematic review is a literature search process to analyze, evaluate and interpret all
relevant studies on a question or several research questions in particular, specific area
or phenomenon of interest [3].

The methodology is used in this paper and the phases are presented below: plan-
ning the review, developing the review and generating the reports of the review [3, 4].
The paper is structured as follows: Sect. 2 explores the need for a systematic review in
the area of the models that integrate the ICTs and the models, methodologies and
educational strategies. Section 3 presents the methodology of the systematic review,
the steps followed according to the methodology of Kitchenham [5] y Petersen [4],
research questions, keywords, chosen databases, inclusion and exclusion criteria,
queries, the search process and the extraction of data. Section 4 shows the results and
the analysis of the data obtained in the systematic review. Section 5 discusses the
conclusions and the future work.

2 Review Necessity

According to the World Bank’s Learning for All [6], investment in people’s knowledge
and skills promotes the development of the world’s population. One of the main goals
of education at the global level has been to reduce the educational gap by bringing
education to all people around the world [7].

This has led to a lag in education because while new students, mostly digital
natives, are moving towards an interconnected education with multiple elements and
devices, education continues to carry out educational processes aimed at digital migrant
students [8, 9]; the needs of the education of new students are different and they need
pedagogical and technological models, strategies, methodologies and updated tech-
nological paradigms that allow to visualize the education of the future to apply it in the
current education [10, 11].

The Inter-American Development Bank (IDB), Education for the 2012 Transfor-
mation, indicates that education must focus on quality, preparation for global scenarios
and markets, and close the gap between education and the business world, it defines
real needs and educate in skills to provide real solutions [6, 12].

3 Systematic Mapping Review

A systematic literature review is a method to analyze, evaluate and interpret all relevant
studies to a particular research question, or specific area, or phenomenon of interest
[13]. A systematic mapping review is a new version of this technique in which the
evidence is represented in the results of the search and the analysis of data [5].
Kitchenham and Charters [4, 6] propose to use this methodology in the field of Soft-
ware Engineering. The systematic review is a methodology that allows to make sear-
ches of information in a rigorous way, allows to analyze, evaluate and interpretstudies
according to the specific research needs. In the systematic review, the methodology
proposed by Kitchenham and Petersen [4, 5].



This systematic review methodology has been selected because it has all the nec-
essary elements to carry out the search of information about the proposed topic. The
importance of mapping the systematic review is found in the structure and steps it
proposes to carry out the searches in an organized and methodological way which helps
to generate reliable results in the investigations [4]. The process is detailed in Fig. 1.
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Fig. 1. Systematic review process

In the systemic review process [3], the following steps were followed: (1) two
research questions were raised, (2) keywords were defined for searches in English,
Portuguese and Spanish, (3) the databases to be consulted were defined, (4) the
inclusion and exclusion criteria of articles were defined, as well as the range of time,
(5) the advanced search strings were defined in each of the databases, (6) the process of
search and revision of the articles was carried out, (7) new specific review, and (8) the
results obtained in the review are presented.

3.1 Research Questions

The purpose of this work was determined by the current trends in information tech-
nologies applied to education and the need to update current educational models and
methods to be applied in teaching processes. Problems have been identified in the
application of new information technologies in education because current learning
processes do not adequately shape students’ knowledge and skills in the workplace [7].
Accordingly, the following questions have been raised.

RQ1: What models have integrated educational methodologies and the new ICTs?
RQ2: What methodologies and ICTs have been integrated to generate models?

3.2 Definitions

To have greater clarity in the terms used in the paper, a table of concepts definition was
made. The concepts are related to the search strings used in the systematic review.
Table 1 presents the concepts and their definitions.



Table 1. Definition of general concepts

Word Definition

ICT Information and communications technology or technologies is an umbrella
term that includes any communication device or application, encompassing:
mobile devices, computer and network, hardware and software, and various
services and applications associated with them [1].

U-Learning | U-Learning is the ubiquitous learning process that can be performed at any
time, place, device and context [13].

M-Learning | M-Learning or mobile learning is the learning process that is performed using
mobile devices such as smart phones. Its main feature is mobility [8].

B-Learning | B-Learning or Blended learning is a term increasingly used to describe the way
e-learning is being combined with traditional classroom methods and
independent study [8].

E-Learning E-Learning or e-learning is the process of learning that is done using the

internet and computers to access education [1].

3.3 Key Words

For the systematic review, the search of 7 keywords in English, Spanish and Por-
tuguese was defined, to include greater results of the searches and that allows to have a
more complete review in the databases. These words are detailed in Table 2.

Table 2. Keywords for the searches in the databases in English, Portuguese and Spanish

Ingles Portugués Espaiol
Methodology | Metodologia | Metodologia
Model Modelo Modelo
Learning Aprendizagem | Aprendizaje
ICT ICT TIC
Integrations | Integracdo Integracién
Education Educagao Educacién
Pedagogy Pedagogia Pedagogia

3.4 Database

We defined six (6) databases to perform the search for information according to the
mapping of the systematic review. We chose these databases because they are the most
internationally recognized in the area of engineering, computer science and education.
These databases publish articles, conferences, book chapters and others. The databases
are detailed in Table 3.



Table 3. Databases used in the search

Name Link Acronym
IEEE Xplore | http://ieeexplore.ieee.org/Xplore/home.jsp | IEEE Xplore
SCOPUS http://www.scopus.com SCOPUS
Science direct | http://www.sciencedirect.com Science Direct
ACM http://dl.acm.org ACM

Web of science | https://webofknowledge.com WOS

Google scholar | https://scholar.google.com GS

3.5 Inclusion and Exclusion Criteria

The inclusion and exclusion criteria of the mapping of the systematic review were
defined according to the themes that are in the project and to the research questions for
the searches.

The inclusion criteria are: (1) Articles published between the years 2013-2016,

(2) Articles published in conferences, congresses, journals and book chapters,

(3) Articles written in English, Portuguese and Spanish, (4) Articles that are found in
the databases detailed in the table of databases, and (5) Articles related to higher
education, virtual education, models and methodologies integrated with information
and communication technologies.

The exclusion criteria are: (1) Document not available for download, (2) Articles in
languages other than English, Spanish or Portuguese, (3) Articles that are not focused
on the integration of educational methodologies with information and communication
technologies, and (4) Gray literature.

Once the basic inclusion and exclusion criteria were applied, we proceed toreview
the titles and abstract of each of the papers. With this initial review, we decided if the
paper is initially included in the accepted articles. After this process, each paper is
reviewed in general form, making a reading of the paper, to know if it helps to answer
the questions posed in the systematic review.

3.6 Query Search

A general search string was defined based on the general concepts of the title of the
search and that allowed to answer the raised research questions. For each of the
databases, we reviewed how to perform advanced searches and created the search string
for each one of these, allowing more specific results according to the key wordsraised.
It should be clarified that some databases are searched by abstract, title independently,
therefore in some databases were created two or three search chains.

The result of the general chain is as follows: (((“methodolog*®’ OR “method-
ological’) OR (“model*’)) AND (“integrat®*’) AND (“educat®*’ OR “learn®*’ OR
“pedagogical’) AND (“ICT” OR (“information” AND “communications” AND
“technology”)) AND (publication year > 2013))



3.7 Search Process

The search process is performed by accessing the six defined databases (IEEE, ACM,
SCOPUS, Web of Science, Science Direct and Google Scholar), in each of the data-
bases the specific string was defined to perform advanced search, defined keywords and
search criteria. We did not consider other studies or databases for the search, once the
results obtained in each of the databases, we organized the data obtained in a general
spreadsheet where all the data obtained from each one of the databases, was grouped by
database and assigned a code to the database.

The information to organize the obtained information was the following: (a) date of
search, (b) database code, (c) database, (d) search string, (e) title, and (f) abstract.

3.8 Data Extraction

Once all the information of the searches in the databases is unified in the spreadsheet
created, 919 items were found in the databases, the review process is initiated. Firstly, a
general review is performed to find the papers, chapter of books, etc., 184 articles were
repeated, and this is originated by the different searches in the same databases by
different search chains.

Following this is a review of the titles and abstract of the papers, this review took
into account the inclusion and exclusion criteria, all information relevant to the planned
search and that will help to answer the research questions initially raised. The general
summary of the accepted papers is detailed in Fig. 2.
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Fig. 2. Papers accepted in the systematic review

The papers included in the mapping of the systematic review were 129, which met
the inclusion criteria and are relevant to answer the initial questions of the systematic
review. These papers belong to the defined databases. The general summary of
accepted and rejected papers by databases are detailed in Fig. 3.

According to the information obtained in the mapping of the systematic review of
articles obtained in the databases, 129 articles were accepted, 790 were not accepted
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Fig. 3. Accepted and not accepted papers by database in the systematic review

and 184 articles were duplicated in the search results of the databases. The distribution
of the papers according to the language in which it was written can be seen in Fig. 4.
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Fig. 4. Language of the papers accepted in the systematic review

4 Data Analysis and Results

Based on the 129 accepted papers in the mapping of the systematic review, most of
them were found in Scopus, Web of Science and IEEE databases were 90% of accepted
papers are there. In the other databases (ACM, Science Direct and Google Scholar) is
the remaining 10% of the systematic review.

In the systematic review, the results of the papers were classified according to the
models, methodologies and the TIC. Table 4 presents the classification of papers
(Fig. 5).

The results obtained in the systematic review allowed to obtain results related to the
models, methodologies and strategies integrated with ICT. These results present a great
variety of topics, The results are detailed in Fig. 6.
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Fig. 5. Dispersion of the accepted papers

Table 4. Classification in the topical models, methodologies and ICT of the papers

Topic Papers | Percentage
Integrated model 38 29%
Integrated methodology | 20 16%
ICT 71 55%
Total 129 84%
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Fig. 6. Classifications of the topics papers

The papers found present different models that have integrated ICT with education.
In the review, we found interesting models such as the TPACK which is a model that
identifies the types of knowledge in ICT that a teacher must have to impart the teaching
process effectively. In this same sense we can see the combination of pedagogical
strategies in higher education supported by ICT, as well as the integration ofeducation
technology with ICT through E-Learning, M-Learning and U-Learning [14].



The research questions initially raised in the systematic review are presented in the
tables and figures above. The answers to the questions guide the research of the
doctoral project to a new systematic review more specialized and specific. For each
review question the answers were found.

RQ1: We found models that integrate educational strategies and ICT, these models
are specific and there is no general model that defines an integration. The
models most important in the systematic review are: TPACK Model, Mobile
Learning and Technology Acceptance Model TAM, A Maturity Model for
Assessing the use of ICT, The eSG Project: A Blended Learning Model for
Teaching Entrepreneurship Through Serious Games, Development of Instruc-
tional Model Base on Connectivism Learning, E-Inclusion Modeling for
Blended, social ecological model analysis for ICT integration, Ubiquitous
Learning: teaching modeling and simulation with technology, A cloud model
for effective e-learning, innovate web 2.0 based collaborative learning and
study circle model, a hierarchical model for e-learning implementation
challenges using AHP and A conceptual framework for enhancing the
motivation in an open learner model learning environment, the flipped
classroom model at the university

RQ2: We found methodologies that integrate educational strategies and ICTs in a
specific way, however in the revision there is no methodology that defines the
specific steps of how to integrate education and ICT. The methodologies most
important in the systematic review are: An additional content development
methodology in an adaptive agent based e-learning environment, The
Evaluating of Integration of ICT in Higher Education: Foundation for a
Methodology, Parallel virtual urban workshop: A ‘reasonable-cost’ method-
ology for academic internationalization in problem-solving oriented postgrad-
uate subjects and Web 2.0 tools for role-play methodology in an
undergraduate interdisciplinary environment

5 Conclusions and Future Works

The selected papers are the first part of the state art in the project of a doctoral research
where the purpose to design a U-Learning model based on the experiences of learning
and connective learning in virtual higher education [13, 15]. This first part includes all
the information relevant to the models, methodologies, strategies integrated with
information and communication technologies, which are the theoretical basis of the
integration model to be proposed in the U-Learning model [16].

According to the systematic review, no model was found that generally indicates
the guidelines of how to integrate information and communication technologies with
education focused on U-Learning [9], just models, methodologies and strategies were
found for specific cases but not a general model that integrates ICT and connective
learning [17, 18] into U-Learning [16].



The new systematic review will be focus on the topics of U-Learning, Connective
Learning and Learning Experiences [19, 20], since they are the themes that will be
taken as the basis of the integration model proposed in the research [13]. The inte-
gration will be made based on the integrated models and methodologies that were
found in the systematic review carried out.
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