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ABSTRACT:
This paper aims to present the characteristics
extracted from experiences of e-learning
implementation. The experiences were identified from
a systematic literature review and exploratory
research with a search protocol. The method used
was documentary and content analysis. This analysis
selected a set of 78 experiences related to the
research topic, retrieved from scientific databases.
The results include characteristics grouped into three
axes: organizational, pedagogical and technological,
considered as support for online education. 
Keywords: Characteristics of the e-learning
Implementation, higher education, online education

RESUMEN:
El objetivo de este trabajo es presentar las
características extraídas de las experiencias de
implementación de e-learning. Las experiencias se
identificaron a partir de una revisión sistemática de la
literatura y se utilizó una investigación de tipo
exploratorio con un protocolo de búsqueda. El método
utilizado fue el análisis documental y de contenido.
Este análisis seleccionó un conjunto de 78
experiencias relacionadas con el tema de
investigación, recuperadas de bases de datos
científicas. Los resultados incluyen las características
agrupadas en tres ejes: organizacional, pedagógico y
tecnológico, considerados como apoyo de la educación
en línea.
Palabras clave: Características de la implementación
del e-learning, Educación superior, Educación en línea.

1. Introduction
The inclusion of the Information and Communication Technologies (ICT) in higher education
is part of the introduction of innovation in an educational organization (Schneckenberg,
2009). The ICT allow offering permanent training at vast scale (O’Neill, Singh, &
O’Donoghue, 2004). The most innovative Higher Education Institutions (HEIs) could take
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advantage of several opportunities that arise from technological advances to contribute to
the satisfaction of the needs of various consumers (González-Videgaray, 2007; O’Neill et al.,
2004). However, some HEIs are pressed by the market to introduce new commercial
products for education instead of products related to their quality requirements (González-
Videgaray, 2007). The pressure to incorporate these commercial products, in some cases,
constitutes a valid form of advertisement that could increase the enrollment, and generate a
better institutional status. In other cases, the adoption of a commercial product is not
enough (González-Videgaray, 2007).
E-Learning is a type of educational innovation and its implementation can be seen as a
process that involves changes and modifies the way people work. Consequently, the
implementation of e-learning involves challenges, difficulties and barriers for employees to
accept the organizational change (Gedik, Kiraz, & Ozden, 2013; Naveed, Muhammed,
Sanober, Qureshi, & Shah, 2017; Schneckenberg, 2009). In some cases, these technological
innovations contribute to the improvement of academic performance, although only
innovations by themselves do not guarantee any development in this aspect (Fetaji & Fetaji,
2009; Shahtalebi, Shatalebi, & Shatalebi, 2011; Yengin, Karahoca, Karahoca, & Uzunboylu,
2010). The e-learning implementation generates changes in the employees’ behavior, which
means higher implementation costs. According to Tucker & Gentry (2009), the
implementation costs are estimated in around 70%, compared to the acquisition costs of the
necessary technological infrastructure for operating e-learning.
Hence, the HEIs that want to implement an online education solution need to create a vision
of the desired end-product in order to start with the strategic planning (Kucina Softic &
Bekic, 2008). Additionally, they must define the structure of the courses, their contents, and
whether these will be entirely or partially online supported (Gedik et al., 2013). They also
must assume the organizational changes required and, finally, the evaluation of the e-
learning implementation process (Schneckenberg, 2009).
Nevertheless, the implementation of e-learning in HEIs lacks a standardized or systematic
way of planning, comparing and evaluating the e-learning projects, as well as, their results
and their effectiveness (Fetaji & Fetaji, 2009; Shahtalebi et al., 2011; Yengin et al., 2010).
As suggested by Fetaji & Fetaji (2009), hundreds of e-learning projects have been carried
out with significant differences in their results: some of them are success stories, others are
complete failures.
Taking into account that the success of an e-learning implementation project depends on
many characteristics, it is convenient to explore those required in HEIs. Cardona-Román &
Sánchez-Torres (2016) reported 105 institutional characteristics grouped in ten categories
for the implementation of e-learning when the HEIs include an educational innovation.
Zhang & Duan (2017) also proposed seven dimensions at the institutional level to ensure the
implementation of e-learning.
In any case, the characteristics of the organizational axis are necessary, as well as those of
the technological and pedagogical axes. This paper aims to present the extracted
characteristics from selected experiences reported in scientific databases, by classifying
them into three axes: organizational, technological and pedagogical. To achieve this
objective, it is necessary to answer the following questions: What characteristics are taken
into account for the implementation of e-learning in different experiences around the world?
How are these characteristics related to the organizational, technological and pedagogical
axes?
This work is structured as follows: Section 2 describes the conceptual framework of e-
learning, its implementation and the importance of its evaluation. Section 3 presents the
description of the method used for structuring this paper and includes the exploration in
scientific databases, the identification and the selection of the experiences to be analyzed.
Section 4 contains the characterization of the experiences, the extraction of their
characteristics after the content analysis and the answer found for the guiding question that
allowed us to achieve the scope of this work. Likewise, the conclusions are condensed in
Section 5 and, finally, special thanks are given to the agency that financed the work, and the
bibliographic references are listed.



2. Conceptual framework
Before establishing the main characteristics involved in the implementation of e-learning, it
is necessary to define some concepts related to the research. This section contains the
documentary analysis and conceptual exploration of the following concepts: e-learning,
implementation of e-learning, and evaluation of both e-learning and its implementation.

2.1. e-Learning
In this paper, we used the definition proposed by Cardona-Román & Sánchez-Torres (2011),
who included the main attributes of e-learning, which is understood as:
an educational or teaching/learning process with a physical separation between the tutor
and the student. The students acquire competencies and skills that they strengthen through
the use of ICT, the use of internet and the help of multi-directional communication –
synchronous and asynchronous tools –. The student is the center of the independent
formation, thus, the student has continuous assimilation of knowledge, skills, and
competencies with the support of collaborative learning. The contents are instantly updated,
structured according to each one or the organization. The tutor supports the student. The
formation has flexible access to both time and space, which allows adequate training and
teaching.
García-Peñalvo & Seoane-Pardo (2015) did an updated review of the e-learning concept, its
evolution, and the different generations proposed by guiding authors in this field of the
information society. Besides the features of innovation, it includes the evaluation of learning,
such as learning analytics, and it specifies that the subject of technology platforms is
somehow overcome. This updated review opens a way for the technological ecosystem of e-
learning and its services, which work as support of the actors involved in the
teaching/learning process.

2.2. Implementation of e-learning
The implementation is "the execution in the organization of an adopted program, a process,
the use of a product or an accepted idea" (Rivera, 1995). The implementation of e-learning
is a dynamic process that requires a series of organizational activities and changes, and
educational innovation, which is fundamental for an adequate execution and use of
informatics systems (Pérez, 2006; Chen, Wu, & Ma, 2010; Kerimbayev, 2016). According to
Guri-Rosenblit & Gros (2011), the experience and theory reach the same conclusion that
implies a transformation of the institutional culture in the arrangement of the academic,
pedagogical, curricular and administrative work

2.3. Evaluation of e-learning
Evaluating e-learning shows important initiatives and experiences around the world, aiming
to establish standards that allow the identification of specific criteria and indexes (Ala-Mutka
et al., 2010; Anyelis et al., 2010; Rubio, 2003). The evaluation of e-learning is focused on
technology, i.e. it focuses on the use of a particular technological resource, or on the
reaction or learning of the students and teachers (Al-Rahmi et al., 2018; Cardona-Román,
2012; González-Videgaray, 2007; Medina, 2013; Retno Sayekti, 2018).

2.4. Evaluation of the implementation of e-learning
The evaluation of the implementation process seeks to assess the way the plan is executed
systematically. This assessment takes into account both, an administrative point of view,
due to the available resources, and an assessment viewpoint, since the services that the
project intends to provide are set in motion (Rossi & Freeman, 1993). This type of
evaluation is interesting for the managers of the project themselves, to optimize its
management. But it is also relevant for those who decide the continuity of the project and



its financing  (Sánchez-Torres, 2006).
The documents on the evaluation of the e-learning implementation are centered around the
analysis of an online course production (Carchiolo, Longheu, Malgeri, & Mangioni, 2007;
Clegg & Bradley, 2006; Goh, Leong, Kasmin, Hii, & Tan, 2017; Hubackova, 2015; Jung,
2011). Some of them address aspects related to the planning of a project of implementation
of e-learning (Hanna, 1998; Mahmud & Gope, 2009). Others are associated with the
definition of policies (de Freitas & Oliver, 2005)  or to the difficulties in access and quality
identified from the student's perspective (Akaslan, Law, & Taskin, 2012; Vagarinho, 2012).
In summary and according to some authors (Fetaji & Fetaji, 2009; Shahtalebi, Shatalebi, &
Shatalebi, 2011; Yengin, Karahoca, Karahoca, & Uzunboylu, 2010), the implementation of e-
learning in HEIs lack a standardized or systematic form of planning, comparing, and, of
course, evaluating e-learning projects, their results and their effectiveness.

3. Methodology
This research corresponds to the exploratory type based on the stages described below and
shown in Fig. 1. This work was also structured with documentary and content analysis
approaches (Kitchenham et al., 2009; Krippendorff, 2004).

Fig. 1 
Stages of the method employed

Source: Prepared by the authors

3.1. Exploration in scientific databases
This stage defined a search protocol based on Kitchenham et al. (2009). The goal of the
review was to characterize the experiences selected from the literature and to extract the
main characteristics required to implement a successful e-learning solution. To achieve the
goal we formulated three key questions (KQ). The KQs describe the research question
specified in the introduction.
The key questions addressed by this study are:
KQ1. How are distributed the selected articles according to their type (journal, conference)
and on what year were they published?
KQ2. What type of study does the experience address or propose (models, strategies,
approaches, methodologies, frameworks, challenges or barriers, reviews)?
KQ3. Which perspective approach (institution, professor, student, conceptual) did the
experience has? 

3.1.1 Selection of databases and definition of search strategy



To answer the KQs, we selected academic and scientific databases. This selection considered
databases with complete articles on areas of knowledge such as education sciences,
engineering, and administrative sciences. These are the main areas in which the present
study was defined. The scientific databases selected were: EBSCO-ERIE, JSTOR, IEEE
Xplore, Emerald, Springer, Science Direct and Taylor & Francis.
The search strategy with the key terms of the study, and a specific period between the years
2000 and 2015 was defined as:
((measur* OR evaluat* OR asses*) AND (implement* OR implant*) AND ("e-learning" OR
elearning OR "virtual learning" OR "virtual education" OR "online education" OR "web-based
education" OR "web-based learning" OR "virtual program") AND ("higher education" OR
universit* OR HEI)) within 2000-2015.

3.1.2. Identification and selection of articles in the e-learning field
To identify the potential papers, we considered their availability (full text), titles and
keywords. Then, the abstracts were reviewed for the final selection of the experiences and
the selection criteria were assessed in each experience.
The selection criteria for the experiences were identified as:

1. Articles peer-reviewed obtained from databases structured from the search equation.
2. Articles published between the years 2000 and 2015.
3. Full text.
4. Articles aligned to the guiding question and the key questions.
5. Articles that included the terms "implementation of e-learning", "higher education", "university",

"project", "practice", "evaluation", "quality", "factors", "characteristics", "criteria", "model",
"strategy", "approach", "methodology", "process", "aspects", "indicators", "challenges of
implementation", "organization" or "management of change", mainly written in English.

6. Exclusion of the articles with a title focused on an evaluation of technology, Learning
Management Systems (LMS), e-learning architecture, or technological infrastructure.

The search in the selected scientific databases yielded a total of 5044 documents, which
were subsequently filtered for documents available for download. A total of 4231 articles
was identified, meaning 84%. The databases that recovered the most registries were:
Springer (63%) and IEEE Xplore (25%). The remaining 12% corresponded to articles from
the remainder of the consulted databases.
Applying the exclusion criteria, 720 articles were identified. The title and abstract were read
to verify the alignment to the KQs and guiding question and 83 potential articles were select
to be analyzed in depth. After a double check of both the inclusion and exclusion criteria, we
found five repeated experiences, which were deleted. Then, in total, 78 potential articles of
e-learning experiences were selected for an in-depth reading.

3.2. Characterization and analysis of articles on the
implementation of e-learning
This stage was based on the methodology proposed by Krippendorff (2004). The initial
characterization of the selected experiences was carried out with a classification into the
type of article (journal or conference) and year of publishing. The content was analyzed and
the details of the selected articles were revised with the purpose of answering the KQs. For
this analysis, we identified the perspective from which the experiences were addressed
(institution, professor, student, conceptual). Likewise, the experiences were classified
according to the type of study they proposed (model, methodology, approach, strategy,
framework, challenges and review). Finally, we obtained a set of characteristics, which were
grouped in the organizational, pedagogical and technological axes.

4. Characterization and analysis of articles on the
implementation of e-learning
The results show the general characterization of the 78 selected experiences. In addition,



the content analysis allowed answering the KQs presented previously, thus, extracting the
characteristics that define the implementation of e-learning.

4.1. General characterization of the articles
Fig. 2 contains the distribution of the selected experiences according to the year and type of
publication, answering the KQ1. The year with the most publications was 2009 with 11
articles, followed by 2010 and 2012, both with ten articles. It was found that from the
selected experiences, 51 correspond to journals articles (65%) and 27, to conferences
articles (35%).

Fig. 2
Distribution of experiences selected according to year and type of document

Source: The authors

The type of study proposed by each experience was determined during the deep-analysis, to
establish the groups and their comparisons. The types of study proposed were: model,
challenges/barriers, strategy, approach, methodology, framework, and reviews. Their
distribution is shown in Fig. 3 and answers the KQ2. The experiences classified as models
were the most reported, reaching 19 articles (24%). The strategies amounted to 16 articles
(20%). The challenges or barriers obtained 14 articles (18%). Besides, the approaches
achieved 12 articles (15%), while the rest of the types of study obtained less than ten
articles.
Fig. 3 Experiences classified according to the type of study they address or propose
The perspectives addressed by the experiences were classified as institution, professor,
student, or conceptual. The experiences could have more than one perspective, thus, single-
perspective and multi-perspective classifications were made, as can be seen in Fig. 4. On the
one hand, in the single-perspective classification, 32 articles belong to the student
perspective (42%) and 21 articles to the perspective of the educational institution. Two
articles considered the professor perspective and 12 articles were from the conceptual
perspective. On the other hand, for the multi-perspective classification, the most common
was the student-professor perspective with six articles. The student-institution and the
institution-professor perspectives had one article each. Three articles were classified into
three perspectives addressing (student-professor-institution). These findings provide an
answer to the KQ3.

Fig. 4
Perspectives addressed in the selected experiences



Source: The authors
 

4.2. Identification of characteristics
This work identified the characteristics of the implementation of e-learning, which were
grouped in three axes: organizational, pedagogical and technological.
Organizational: It corresponds to everything related to the educational institution, its
structure and functioning. This axis includes the planning, establishing of policies and
guidelines related to online education, financial aspects, quality, organizational culture,
organizational changes, institutional vision, and goals. Besides, it includes the flow of
communication, leadership, means of implementation, project management, perceived
benefits from e-learning, establishing of teamwork and roles, monitoring, control,
evaluation, among others.
Pedagogical: It contains the characteristics related to educational and training aspects such
as the construction of contents, courses, and curriculum. This axis also includes evaluation
of learning, formation, change of roles, educational resources, student learning, teaching,
training, attitude of the actors, motivation, among others.
Technological: It implies the technical solutions, infrastructure, connectivity, accessibility,
equipment (both hardware and software), LMS, and administrative support for the
technology. This axis includes quality testing for technology, adoption, use, and management
of content. Besides, it considers their capacity for integrating the technical resources
necessary to manage, organize, coordinate, design and impart teaching programs, among
others.
The content analysis identified 158 characteristics in the 78 selected experiences. Fig. 5
shows the findings by type of study and axis.

Fig. 5
Characteristics grouped by type of study and axis



Source: The authors

We found out 27 characteristics of the experiences classified as reviews: 13 characteristics
correspond to the organizational axis, eight (8) to the pedagogical axis, and six (6) to the
technological axis. These experiences included the implementation plans, project feasibility,
planning, effectiveness and evaluation, selection or development of a curriculum, contents,
and technology to support the instruction process.
The experiences classified as strategies had 26 characteristics that contain both the
processes that must be kept in mind when implementing e-learning and the way it has to be
implemented. This group of the experiences answers how to carry out the solution,
implementation, and operation of e-learning. The characteristics were assigned, thus: 15 for
the organizational axis, four (4) for the pedagogical axis, and seven (7) for the technological
axis.
The distinctive attributes of the experiences classified as frameworks were related to the
impact of e-learning on teamwork, culture, perceived benefits, barriers to be faced, the role
of the actors within the online learning environment, among others. The characteristics
identified were 24, which were grouped by axis as follows: 12 for the organizational axis, six
(6) for the pedagogical axis, and six (6) for the technological axis.
The characteristics of the experiences identified as methodologies were 22. These include
the plans for implementation, such as the evaluation of the technological infrastructure and
of the whole e-learningproject. However, it is necessary to note that these experiences lack
details when it comes to the specifics of each phase, stage or step they propose. In the
organizational axis were grouped 10 characteristics, 11 in the technological axis, and one (1)
in the pedagogical axis.
The experiences classified as approaches group the practices related to what should be
taken into account when implementing e-learning, as well as, how to start the solution. We
identified 21 characteristics, which were assigned as follows: eight (8) for the organizational
axis, six (6) for the pedagogical axis, and seven (7) for the technological axis.
In experiences classified as barriers and challenges, we found out 20 characteristics. Nine
(9) characteristics were assigned to the organizational axis, six (6) characteristics to the
pedagogical axis, and the last five (5) to the technological axis. The common characteristics
were: technological and educational implementation, attitude of professors and students,
organizational structure, leadership, policies, standards, procedures for e-learning in the
organization, and financial resources.
We identify 18 characteristics of the experiences classified as models: seven (7)
characteristics were aligned with the organizational axis, five (5) characteristics with the
pedagogical axis, and six (6) characteristics with the technological axis. These
characteristics address the processes to be executed in the start-up of the e-learning.
The summary of the common characteristics of each type of study and grouped by axis are
shown in Table 1 . The findings indicate that 22 relevant characteristics are required for the
implementation of e-learning. The characteristics associated with the pedagogical axis



appear in most of the experiences analyzed. One of the characteristics is related to the
planning and construction of educational materials, and another is the evaluation of the
quality of these materials. The fact that these characteristics have a more significant
frequency implies that those are the most researched aspects when it comes to e-learning.
The same thing happens with the characteristics of the technological axis. The two common
characteristics in this axis were identified as, first, the selection, development, and use of an
e-learningtechnology, and second, the evaluation of the quality of e-learningtools.

Table 1
Summary of the characteristics organized by axis and type of study.



Source: Prepared by the authors. Note: The symbol (●) indicates the classification 
according to the type of study where the characteristic was found.

In summary, it is understood that the implementation of e-learning appears in most of the
educational organizations, and it can be categorized in experiences of technological
implementations (Akaslan et al., 2012; Gedik et al., 2013; González-Videgaray, 2007;
Sharpe, Benfield, & Francis, 2006). The e-learning implementation models or plans must be



clear and specific (Akaslan et al., 2012; Sharpe et al., 2006) or considered as a value chain
(Barsky & Catanach, 2011; Gómez, Reyes, & Romero, 2007). The implementation of e-
learning requires success factors that must be taken into account in the execution of the e-
learning project (Borotis, Zaharias, & Poulymenakou, 2008; Gedik et al., 2013; González-
Videgaray, 2007; Mallinson & Vos, 2009; Shahtalebi et al., 2011). It also requires leaders to
identify and confront the challenges that arise from the e-learning implementation process
(Barron & Schneckenberg, 2012; Comisión Europea, 2006; González-Videgaray, 2007;
Kucina Softic & Bekic, 2008; O’Neill et al., 2004; Owusu-Ansah, Neill, & Haralson, 2011;
Schneckenberg, 2009; Yengin et al., 2010). It is necessary to highlight that the
organizational characteristics are essential in the implementation of online programs. These
organizational characteristics vary according to the organizational structure, planning,
objectives, goals, leadership, communication, culture, beliefs and values of the actors of the
educational institution.

5. Discussion and conclusions
This work highlights the review of several experiences that address the implementation of e-
learning. Their characteristics were grouped into three principal axes explained above
(organizational, pedagogical and technological), and classified according to types of study
(models, challenges, strategies, approaches, methodologies, frameworks and reviews). The
review of these experiences made it possible to recognize that the implementation of e-
learning depends on these three axes. The extraction of the characteristics according to the
type of study facilitated the content analysis, allowing that the information be manageable
and comparable among similar articles.
The inclusion of publications in a period of sixteen years (2000 to 2015) extracted from
recognized academic databases allowed to achieve the purpose outlined for this work, that
is, summarizing the characteristics for the implementation of e-learning around the world.
The sample of the experiences selected implied a significant representation of countries (40
countries). The countries with the most considerable amount of experiences referred were:
USA (12%), Australia (9%), Turkey (6%) and Europe (6%). The previous provided an
answer to the research question, and the KQs formulated.
The findings show very few academic papers on the implementation of e-learning in Latin
American countries. Nevertheless, there are results published by VirtualEduca & ACESAD
(2013), Lupion-Torres & Rama (2010), and Silvio et al. (2004) that show advances in the
field of online education in Latin America and the Caribbean.
The content analysis of the experiences allowed to elucidate that the predominant type of
research was qualitative, with an appearance in 51% of the experiences. Besides, the
preferred method for data collecting was the survey (reported in 25 articles). However, the
most notable weakness of these experiences was the lack of details to perform the
measurement or evaluation.
The implementation of e-learning continues to have an instrumentalist vision focused on
technologies, their acquisition and adoption. Most of the articles were related to the
selection of a technology platform and its evaluation. The technological evaluation took into
account the pertinence, usability, accessibility, acquisition, and adaptability (Al-Rahmi et al.,
2018; Tingoy & Gulluoglu, 2012; Vagarinho, 2012). Furthermore, it is essential that the
technological infrastructure lose importance and become a component that creates added
value within the general strategy of an educational organization (Calderón & Marín, 2011;
VirtualEduca & ACESAD, 2013). Other critical features identified for implementing an e-
learning solution were the construction of contents, and the creation of courses and their
evaluation (Berechet & Istrimschi, 2014; Carchiolo et al., 2007; Stefaniak, 2015; Van,
2012).
It is necessary to understand that the development of the course includes a protocol for
instructional design, production of e-learning materials, learning resources, learning objects,
and distribution of the materials. Besides, this protocol must be adjusted to the pedagogical
model of the institution. In the same way, the educational organizations must perform
evaluations on the pertinence of the courses they offer, as well as an assessment of the



student-professor and student-student relations, of the learning and of the support services
provided to guarantee quality. 
Organizational, financial, political and support characteristics become important institutional
capacities that add value when an educational innovation is launched. Likewise, the training
and awareness of all the actors on e-learning are permanent actions that allow the correct
execution of new projects. The features extraction allows overcoming the challenges and
barriers that may arise while paying attention to the critical success factors. Besides, it
allows analyzing the distinctive characteristics of the context, due to their influence on the
success or failure of an e-learning initiative.
The implementation of e-learning in the HEIs lacks a standardized or systematic way for
being carried out. Thus, activities such as planning, comparing and evaluating e-learning
projects, their results, and their effectiveness, are so diverse from one institution to another,
even if they are found in the same microenvironment.
This literature review showed that standardized metrics are lacking to evaluate the
implementation of an entirely online program and not only the virtualization or use of a
course. Although it is understood that virtual courses are part of the general process for the
implementation of online programs.
The evaluation of the implementation of e-learning in HEIs is a still-developing subject,
taking into account that there are few documents focused on measuring their progress and
monitoring when a work plan is executed.
One of the limitations of this research is related to the types of documents reviewed and the
search protocol followed. As mentioned previously, the search was focused on documents
published on scientific databases, without considering institutional documents or documents
from quality evaluation agencies. Consequently, this limitation may be one of the topics of
future research, which could enrich the characteristics required to implement a successful
online program.
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